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<LFn  KcBSMAXTL  WBB  bom  Februarj  33,  1822,  io  the  town  of  Grabcn,  near 
Ckrisrnlic,  Omnd  Duchy  of  Baden.  His  futher,  Jacob  Pliilipp  Kusaniaul,  city 
phniciniL,  died  at  Wiesloch  in  1850 ;  his  mother,  Louise  Bochringer  by  name,  was  A 
mtiTi!  of  WClrtemberg.  From  his  eighth  to  hh  tt-nth  year  he  was  under  the  instruo- 
lioa  of  an  ejccellent  country  clergyman ;  subsequently  he  visited  the  gymnasia  of 
ftumfacim  and  Ileidcllierg.  In  the  latter  city  he  rtuilied  under  Tiedcmaiin,  Gmelin, 
nenle,  Pucbelt,  Pfeufer,  Chelius,  and  Naegele^  and  passed  his  state  examination  in 
tMt.  He  wu  also  an  assifltaut  under  Naegele  and  Pfeufer.  While  a  student  he 
feceiTcd  a  prize  from  the  Medical  Faculty  of  lleidellierg,  tlio  title  of  his  essay  being 
"  The  Color  Phenomena  at  the  Fundus  of  the  Human  Eye."  This  production,  which 
iraa  printed  in  1843,  exhibited  the  first  effort — an  abortive  one,  it  is  true — towards 
the  construction  of  an  ophthalmoscope. 

During  1*47,  and  part  of  1848,  Kussmaul  was  at  Vienna  and  Prague,  studying 
uoder  Skoda,  Ruicitansky,  Hehra,  Oppulzer,  Pitha,  Dittrich,  and  otbere.  In  1848 
■ad  1849  he  took  part  in  the  Holstein  campfiiga  a.s  a  volunteer.  In  1850  he 
ngaged  in  the  practice  of  medicine  at  Kandern,  in  the  Black  Forest,  Baden,  but 
the  serere  taxations  of  a  very  large  and  onerous  i)ructice  were  too  exhaustive,  and 
hf  broke  down  in  the  spring  of  1S03.  For  four  months  he  was  jiaralyzod  in  both 
extrcmitiesi,  the  result  of  spinal  meningitis.  Recovering  from  the  attack  in  the 
loDowing  summer,  he  resolved  to  attempt  the  career  of  a  university  instructor. 
After  renewing  his  studies  for  a  year.  Virchow  took  him  to  WQrzhurg,  where  he 
Rmained  until  the  autumn  of  1854.  He  then  spent  three  months  at  the  Lunatic 
lAsjlom  of  nicnau,  hut  finally  took  up  his  residence  in  Heidelberg,  wlu-re  he  became 

{irivate  instmctor  in  the  summer  of  1855,  and,  in  1857,  Extraordinary  Profesuor. 
While  at  Ileidellierg,  Ku8.<<maul  published  numerous  experinitntnl  articles  in  Mole- 

hotfs  Untersuchungcn  and  Virchow's  Archiv,  as  also  in  tlte  Prager  Vierteljahres- 

■hrift ;  some  articles  were  also  published  independently. 
Of  tb«sei  we  may  mention  "  Researches  on  the  Iiiflucncti  which  the  Circulation 

eroMia  upon  the  Motions  of  the  Iris  and  other  Parts  of  the  Uead,"  Verhandluo- 
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gen  der  WUrzburger  medicinischo  Gcsellgchaft,  1856,  Band  6.  "On  Rigor  Morti*. 
etc.,"  Pmgfr  Vicrteljahrtsschrift,  Band  60,  1356.  "Researches  on  the  Origin  and 
Nftturc  of  Epileptic  Spaama  and  Epilepsy  in  General,"  Frankfurt,  1857  (published 
in  conjunction  with  bis  friend  A.  TennEr).  "On  the  Rui.ture  of  the  Inner  Mem- 
branea  of  the  Cervical  Artories  in  Death  by  Hanging,"  Virchow's  Archir,  1857. 
"  On  the  Death  of  Limbs  after  lujectiuns  of  Chloroform  into  the  Arteries,"  Virchow's 
Archiv,  1858.  "  On  the  Absence,  Malfurmation,  and  DoubSing  of  the  Uterus;  Mis- 
conception and  the  Migration  of  the  Ovum,*'  "Wttrxburg,  1859.  In  the  autumn  of 
185!)  Kusamaul  removed  to  Erlangen,  where  he  became  Professor  of  Internal  Medi- 
cine and  Director  of  the  Medical  CUnic  and  Polyclinic,  remaiDing  in  this  city  until 
the  spring  of  1863. 

Of  numerous  dissertationa  which  have  appeared  under  hii  authority,  such  as 
that  of  ilax  Doederlein,  "  On  the  Diagnosis  of  Cancerous  TumorB  in  tlie  Right 
Hypochoudrium,''  1860,  which  pcrha|»  deserves  apeeial  notice,  there  are  also: 
"Researches  on  Constitutional  Mercurialism,"  Wurzburg,  1861.  "On  Sexual  Ma- 
turity," Wiirzhurger  aiedicinische  Zeitschrift,  1863.  "Contributions  to  the  Anatomy 
and  Pathology  of  the  Urinary  Api>aralua,"  Wilrzburger  mcdicinischc  Zeitschrift, 
1863.  "A  Free  Concretion  in  the  Pericardium,"  Ibid.,  1864.  In  the  spring  of  18G3 
he  accepted  a  c«ll  to  Freiburg  in  Brcisgau.  Here  he  received  calls  to  Basel,  Konigs- 
iMjrg,  Greifswald,  Tubingen,  and  Breslau,  all  of  which  he  refustd.  In  Freiburg 
he  pnlilished  numerous  articles.  Of  those  we  may  mention  the  following :  "  On  the 
Diagnosis  of  Eiuboliam  of  the  Meacuteric  Artery,"  Wiirzburger  nied.  Zeit,  1864. 
"The  Cold  in  the  Head  of  Infants,"  Henle  and  Pfeufer's  Zeitschrift  f.  rationelle 
Hedicin,  1865.  "On  Cougeultal  Narrowing  and  Closure  of  the  Pulmonary  Arte- 
ries," Ihiil.,  1865.  "The  Developmental  Periods  of  Exact  Medicine."  "  On  the 
Oaoms  and  the  Phenomena  of  our  Death  "  (two  public  addresses),  Freiburg,  1865. 
"  On  Periarteritis  Nodosa "  (in  conjunction  with  Prof.  R.  Maier),  Deutsche* 
Archiv,  1866.  "The  Lungs  and  Bronchial  Glands  after  Incineration,"  after  ana- 
lyses by  Dr.  C.  W.  Schmidt,  ThuL,  1866.  "On  Poisoning  by  the  Chloride  of 
Zinc"  (in  conjunctitm  with  Dr.  Honsell),  Klinische  Wochenscbrift,  1866.  "Several 
Observations  on  Rare  Affections  of  the  Liver." /&irf.,  1867  and  1868.  "Sixteen 
Observations  on  Tlioracentcsis  in  Plenrisy,  Empyema,  and  Pyopneumothorax." 
Deutsches  Archiv  f .  klin.  Med.,  1868.  "  On  the  Treatment  of  Gastric  Diktations, 
by  a  New  Mi'thod— the  Stonvach-Pump,"  IhM.,  1809.  "  Twenty  Letters  on  the  Inoca- 
lation  of  Variola  and  Vaccinia— -A  General  Exhibit  of  the  Vaccination  Question," 
Freiburg,  1870.  "On  Rheumatic  Tetanusj,"  Beri.  klin.  Woch.,  1871.  "On  the 
Pathological  Anatomy  of  Chronic  SatumiFmus  "  (with  R.  Maier),  Deutsches  Archiv, 
1872.  "  On  the  Doctrine  of  Tetanus,"  Beri.  klin.  Woch.,  1872.  "On  an  Abortive 
Form  of  Tetanus,"  Deutsches  Archiv  f.  klin.  Med.,  1873.  "On  Spontaneous  Grad- 
ual Closure  of  the  Trunk  of  the  Great  Vessels  of  the  Neck,"  Deutsche  Klinik, 
1872.  *•  On  Progressive  Bulbar  Paralyaia,"  Sammlnng  klindscher  Vortrfigc,  by  Volk- 
niann,  1873,  No.  54. 

In  the  autumn  of  1870  he  went  to  Strassburg,  to  take  the  direction  of  the  Clinic 
and  Polyclinic.     Professor  Kussmaul  married  Louise  Wolf,  in  1850.     One  of  hia 
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dangfaten  is  the  vrif e  of  Professor  Czemy,  who  iras  recently  called  from  Freiburg 
to  Heidelberg,  as  the  snccessor  of  the  deceased  Simon. 

Albebt  Eulbkbubo  was  bom  August  10, 1840,  in  Berlin.  His  father  was  the 
veil-known  orthopedist,  who  first  introduced  the  Swedish  moTement-cure  into 
Genuny,  and  utilized  it  in  a  scientific  manner.  His  studies  were  carried  on  in 
Boon  and  Berlin,  and  in  the  year  1861  he  took  a  prize  on  the  following  question 
prqMsed  by  the  Berlin  University :  "  On  the  Influence  of  Cardiac  Hypertrophy  and 
Diieaae  of  the  Cerebral  Arteries  on  the  Occurrence  of  Cerebral  Hemorrhage,"  Vir- 
dww's  Archiv,  Band  XXIY.  His  graduation  dissertation  of  the  same  year  was 
"De  aignmentis  irritabilitatis  muscularis  recentioribus."  In  1863  he  became  Assist- 
ant Phyncian  at  the  UniTersity  Hospital  in  Qreifswald ;  in  1RG4  he  took  the  prize 
foonded  by  Hufeland's  Society,  for  the  best  work  on  the  hypodermic  injection  of 
remediea,  printed  in  1865,  under  the  title  "The  Hypodermic  Injection  of  Remedies 
-after  Physiological  Researches  and  Clinical  Experiences,"  August  Hirschwald, 
neond  edition,  1869;  third  edition,  1875.  In  1866  he  established  himself  as  a 
priTBte  instructor  at  the  University  of  Berlin.  From  1869  to  1871  he  was  Assistant 
It  the  Polyclinic  of  the  University.  He  took  part  in  the  campaigns  of  1864,  1866, 
sad  1870  to  1871 ;  in  the  latter  year  he  published  his  "  Manual  of  Functional  Nerv- 
008  IMaeaaea,"  August  Hirschwald,  Berlin ;  and  in  1878,  in  conjunction  with  Dr. 
Full  Guttmann,  his  "Pathology  of  the  Sympathetic"  Since  1874  he  has  been  Pro- 
(nsor  of  Medidne  at  the  University  of  Oreifswald.  Eulcnburg  has  also  published 
gnmerous  small  articles  in  the  domain  of  neural  pathology  and  electrotherapy,  as 
ibo  in  experimental  pharmacology  (on  quinine,  narcein,  bromine,  calcium,  trans- 
hnion,  scute  poisoning  by  phosphorus,  nitrite  of  amyl,  etc),  most  of  which  have 
appeared  in  the  Archives  of  Anatomy  and  Physiology  and  Pathological  Anatomy, 
and  in  the  German  Archiv  f  Qr  klinische  Medicin.  Eulenburg  is  an  honorary  mem- 
ber of  the  New  York  Neurological  Society,  and  corresponding  member  of  the  New 
Totk  Society  of  Neurology  and  Electrology. 

Fbbdbbick  Jollt  was  bom  in  Heidelberg,  November  24,  1844,  but  in  1654  his 
funily  moved  to  Munich,  where  he  attended  the  gymnasium,  and  in  the  autumn  of 
1862  the  university.  He  studied  medicine  in  Munich  and  Qoettingen,  and  in  the 
fonner  city  he  was  for  two  years  Assistant  at  Pfeufer's  Medical  Clinic  While  in 
B^n  and  Vienna  he  tumed  his  attention  chiefly  to  mental  diseases,  then  entered 
the  Bavarian  Lunatic  Asylum  of  Wemeck,  as  Assistant,  later  accepting  a  similar 
pontion  at  the  insane  department  of  the  Julius  Hospital  in  WDrzburg.  There,  in 
1871,  he  was  installed  as  private  instractor,  and  in  1878  responded  to  a  call  as 
Extraordinary  Professor  of  Psychiatry  and  Director  of  the  Psychiatric  Clinic  at  the 
Umverrity  of  Straisburg.  In  the  beginning  of  the  year  1875  he  was  made  full  pro- 
toor.  His  literary  productions  relate  in  part  to  the  domain  of  the  anatomy  and 
phenology  of  the  nervous  system,  in  part  to  questions  of  psychiatry  and  neural 
pathology.  They  are :  "On  the  Oanglion-Cells  of  the  Spinal  Cord,"  Zeitsch.  f.  wiss. 
Zmdogie,  XYIL  "  A  Case  of  Faulty  Development  of  the  Bulbus  in  the  Human 
(Hale)  Brain,'*  Zeitachr.  f.  rat  Med,  8,  XXXYL 
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''On  Traumatic  Encephalitis,"  in  Stri<-kcr's Stutlien  nus  dcm  Institute  f.  expcri- 
meutcllo  Putlioloyie,  1869.  "Ue»c«rche9  on  Cerebral  Pressure  and  on  tiie  Blood- 
Movcmenta  in  tUc  Skull,"  TViirzlnirjj,  1871. 

"■  Report  on  the  IiiBiinc  De|iartment  of  the  Julius  ITospita!,"  WiirKbuTg,  1873. 
The  Arcliiv  f .  Psychiatric  also  ctiiitttics  somo  Qrticles  bj  Idm,  on  "  Psychoses  in 
Consequence  of  the  Caniiiaign  of  1870  and  1871,"  on  "  Multiple  Cerebral  Sclerosis," 
on  "The  Electric  Exaiiiiniition  of  those  having  Hiillucinations  of  Hearing,"  "On 
the  Care  ot  the  Insane  at  Honie  in  Scotland.''  Various  other  articles  have  also 
appeared  in  the  medical  weeklies. 

ITERBUAxn  Sexatoh  was  bom  December  6,  1884,  in  Gncsen,  where  he  pursued 
his  early  studies.  From  1845  to  1853  he  attended  the  Frederick  William  Gymna- 
siuni  in  Puaen,  and  then  the  University  of  Bcrlm,  where  he  graduated  in  1857. 
On  March  1st  of  the  following  year  he  received  his  medical  degree  and  established 
himself  in  Berlin.  During  liis  period  of  stufly  he  was  for  a  year  and  a  half  an 
amannensis  nndcr  Johannes  Mueller,  and  as  such  he  was  chiefly  concerned  with 
anatomy  and  physiology. 

From  1800  onward  he  devoted  himself  to  state  medicine,  ami  later  mostly  to 
general  pathology  and  medical  chemistry  iu  Virchow's  Pathological  Institute  (under 
the  instruction  of  W.  Kneline).  In  August,  1808,  he  established  himself  as  instruc- 
tor, and  from  18G9  to  1873  pursVied  the  study  of  clinical  medicine  at  the  clinic  of 
Traube. 

In  March,  187.5,  he  rooeived  cliargo  of  the  inner  deportment  of  the  Augusta 
Hospital,  and  the  polyclinic  attached  to  it,  and  in  September  of  the  same  year  he 
was  made  Extraordiwary  Professor  of  the  Medical  Faculty, 


' 


EcGKNE  SzTTz  was  born  at  Vilbcl,  in  the  Grand  Duchy  of  ITcsse,  and  since 
the  year  1850  has  held  the  position  of  Professor  of  Special  Pathology  and  Thera- 
[jeutics  at  Giessen,  having  at  the  same  time  the  management  of  tlie  medical  clinic. 
While  assistant  and  private  instructor  in  Gieswn  and  Tubingen,  it  was  his  inten- 
tion to  become  an  oculist,  and  he  commenced  a  manual  of  ophthalmology,  but 
relinquished  it  to  Professor  Zchender  when  Ivia  attention  was  tunied  towards 
general  medicine.  His  principal  work  has  been  the  complete  recasting  of  Hie- 
meycr's  Manual  of  Special  Pathology,  which,  at  the  death  of  the  latter,  was  [liaced 
in  his  hands.  He  also  wrote  a  text-ljook  on  Percussion  and  Auscultation  of  tlie 
Respiratory  Organs,  which  was  published  at  Erlangen  in  1860,  Among  the  smaller 
productions  o(  his  pen,  and  the  numerous  inaugural  disaortations  prepared  under 
his  directions,  the  following  are  the  most  important :  "  Percussion  of  the  Upper 
Borders  of  the  Lungs"  (Diss.  Ileyer).  "  On  the  Changes  in  the  Lungs  during  Dis- 
ease" (Diss.  Neidhart).  "On  Changing  Respiratory  Murmurs,"  Deutsche  Arch.  f. 
klin.  ]Med.  "  Researches  on  the  Arterial  Pulse  Iiy  Means  of  Marey's  Sphygmo- 
graph  "  (Diss.  Arculariiis).  "  Percussion  of  the  Spleen  "  (Disa.  Schiister).  "  Situs 
viscerum  inversus "  (Diss.  SteinhauserJ.  "  Simple  Scleroma  of  the  Skin "  (Diss. 
Nordt),  etc. 
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Carl  FBnDntAKD  Herm.^?™  LtnaautANM  was  born  in  Magdeburg  on  Septemhor 
^'^888.  After  completing  his  courses  i\t  the  schools  of  his  nutivc  city,  he  entcrcj 
I  nntTersity  in  the  uutumn  of  1850,  From  this  ^-cnr  on  until  1861  be  attended 
tlie  high  schools  of  Halle,  Wiirzburg,  Grcifswakl,  Tiibingen,  and  Berlin,  and  in  the 
Utter  city  obtained  the  degree  of  Doctor  in  Medicine.  In  1801,  the  following  year, 
while  in  Berlin,  be  also  passed  the  Prussian  state  medicnl  exnmination.  During 
1982  and  1SG3  be  continued  bis  studies  in  Berlin,  Vienna,  and  Paris,  making  it  his 
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tant scientific  works  the  following  arc  to  be  mentioned  :  1.  On  a  Case  of  Cerebral 
Deficiency  in  consequence  of  Dropsy  of  the  8rptum  Liicidum,  Diss.  Leipsic,  1867 
(published  in  the  Arehiv  f.  Hellkunde,  1807).  2.  llie  Development  of  Cancer  of 
the  Testicle,  Arehiv  der  Heilkunde,  1808.  3.  Cases  of  Embolism  in  Tumors, 
Arehiv  der  Heilkunde,  1860.  4.  On  Miliary  Tnlwrcnlosia  after  Abdominal  Typhus, 
Arch,  der  Heilkunde,  1870.  6.  On  the  Question  of  Cylindroma,  Arch,  der  Heil- 
kunde, 1870.  6.  Acute  Splenic  Tumor, /W(i. ,  1872.  7.  Investigations  on  Pysmiia, 
IbirL,  1873.  8.  Transfusion  of  Lamb's  Blood  (in  conjunction  with  Dr.  A.  Fiedler), 
Doutschcs  Archir  f.  klin  Med.,  XHL  0.  Contributions  to  the  Pathological  Anat- 
omy of  the  Hereditary  Syphilis  of  New-bom  Children,  Arehiv  f.  Heilkunde,  1874. 
10.  Manual  of  Pathological  Anatomy,  Leipsic,  1870-7  (Vogel). 
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By  hemicrania  we  understand  a  series  of  symptoms,  of  which 
the  most  characteristic  are  spontaneous  attacks  or  fits  of  pain  in 
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the  head,  limited  to  oiw  side,  (hough  often-  not  disti/ictlf/  bounded. 
As  a  rule,  the  intervuls  between  the  attacks  are  quite  cousider- 
able,  and  are  free  from  paia.  Tiie  disease  is  usually  very  chrouio, 
torineuthig  the  patient  for  many  yeai"s,  or  his  whole  life,  and  is 
largely  dependent  upon,  congenital  tendencies,  or  predisposition 
to  neuropathy. 


History. 


The  name  "  hemicrania"  occurs  in  the  old  authors,  but  not 
always  in  a  sense  exactly  corresponding  to  the  description  givun 
by  us.  For  instance,  Bartholin '  describes  by  the  name  of 
'•  hemicrania  ])eriodica"  a  case  which  seems  in  all  likelihood  to 
have  been  a  topical  supra- orbital  neuralgia,  occurring  at  lixed 
hours  in  the  day.  The  older  authors  in  general  (Wepfer,  Tissot, 
and  others)  confound  the  disease  with  supm-orbital  neuralgia ; 
even  Schoenlein,  who  classes  heuucmnia  among  the  neuroses  of 
the  genital  system,  and  names  it  "hysteria  cepluilica,"  places 
the  seat  of  pain  in  the  ramifications  of  the  frontal  and  temporal 
nerves.  Among  modern  pathologists  who  adopt  this  position 
may  be  specially  mentioned  Lebcrt,  Stokes,  Anstie,  Clifford  All- 
butt.  Those  who  entertain  these  views  have  subdivided  the  dis- 
ease in  a  somewhat  arbitrary  way,  according  to  the  presumed  or 
actual,  the  predisposing  or  occasional,  cause.  Sanvages  assum.fd 
ten  such  causes  ;  Pelletan  distinguished  a  '' migmine  stoiuacale, 
irienne,  uterine,  plethorique ; "  Monneret  and  FJeury,  a  ''mi- 
graine idiopathique"  and  "  sympathtque,"  in  which  division 
Valleix  coincided,  without  giving  a  decided  opinion  reg-arfling  the 
localization  of  the  disease.  Fioriy  placed  the  seat  of  migraine 
in  the  nerves  of  the  iris  !  An  important  step  was  taken  by  Rom- 
berg when  he  associated  hemicrania  with  "  hyperffisthesia  of  the 
brain,"  or  cerebral  pain,  distinguishing  it  sharply  from  periph- 
eral neuralgia,  and  plainly  naming  it  "  neuralgia  cerebralis." 
He  was  followed  by  Leubuscher,  among  others,  who  calls  hemi- 
crania "  true  neuralgia  of  the  brain."  The  negative  merit  of 
Romberg's  view  was  certainly  greater  than  the  positive  ;  a  dis- 
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tinct  demonstration  of  the  cerebral  origin  of  hemicrania  was  by 
no  means  given  by  Romberg  and  Leubusclier. .  The  latest  steps 
in  the  study  of  hemicrania  are  specially  connected  with  the 
interesting  observations  of  du  Bois-Reymond,  which  led  this 
celebrated  physiologist  to  assume  that  certain  forms  of  migraine 
were  caused  by  a  unilateral  tetanus  of  the  vessels  of  the  head,  or 
tetanus  in  the  district  supplied  by  the  cervical  sympathetic 
("  hemicrania  syrapathico-tonica  "),  Moellendoi"ff,  on  the  other 
hand,  sought  at  a  later  time  to  show  that  hemicrania  depended 
on  unilateral  relaxation  of  the  vessels  of  the  head,  from  want  of 
energy  of  the  vaso-motor  nerves.  For  a  number  of  years  past  I 
have  taken  a  point  of  view  between  tliese  two,  and  affirmed  the 
])artial  correctness  of  both  by  attempting  to  show  that  a  certain 
class  of  cases  of  migraine  must  be  understood  as  vaso-motor  in 
origin  ("hemicrania  vasomotoria") ;  but  this  class  must  be  sub- 
divided into  the  sympathico-tonic  and  the  angio-paralytic  or 
nmro-paralyUc  forms.  This  distinction,  which  is  not  without 
its  value  in  therapeutics,  seems  to  have  met  with  rather  general 
acceptance,  as  shown  by  later  works  (Brunner,  Berger,  Hoist, 
and  others). 

Etiology. 

The  etiology  of  hemicrania,  as  of  so  many  other  neuroses,  is 
very  little  understood.  In  fact,  we  know  only  a  number  of  what 
are  called  "predisposing  circumstances  "  of  so  general  a  charac- 
ter that  they  claim  almost  equal  importance  in  the  causation  of 
a  numbe*  of  other  diseases  of  the  nervous  system  ;  this  very  cir- 
cumstance, however,  is  one  which  throws  some  light  upon  the 
family  relation  between  hemicrania  and  the  other  neuroses  of 
this  group,  and  enables  us  to  refer  them  all  to  one  common  basis, 
under  the  denomination  of  "constitutional  neuropathies." 

Among  these  predisposing  circumstances  we  should  attach 
very  special  importance  to  the  influences  of  sex^  age,  and  heredi- 
tary tendency. 

1.  Sex. — The  female  sex  is  ver}'-  much  more  disposed  to  hemi- 
crania than  the  male,  the  proportion  being  about  that  of  6  to  1. 
In  the  policlinic  of  Berlin,  among  the  poor  of  the  lower  orders  I 
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counted  in  fifteen  months  only  two  casps  among  men  to  thirteen 
in  women.  In  private  practice)  among  the  better  classes  tiie 
prc'])onfhTaiii*e  among  woim-n  is  equally  evident.  It  is  ])i»per 
to  remark  that  the  predisposition  to  neuralgias  in  general  is 
decidedly  greater  among  women  than  among  men ;  bnt  by  no 
means  is  this  the  case  with  the  other  neuralgias  to  the  same 
extent  as  with  hemierania.  Within  the  period  of  lime  above 
Bpecified  I  counted  tiiirry  cases  of  superficial  cutaneous  neuralgia 
in  men  to  seventy-six  in  women,  a  proportion  of  2  to  5.  The 
predisposition  of  women,  liowevei",  tu  uther  forms  of  neui-algia 
about  the  head  (tliose  of  tlie  trigeminus  and  occipitalis)  appears 
quite  as  decided  as  that  to  hemicrania.  In  my  tables  the  pro- 
portion of  cases  in  males  and  females  respectively  was,  for  trige- 
minus neuralgia,  5  to  2i ;  for  occipital  neuralgia,  2  to  in.  In 
neuralgias  of  the  extremities  a  directly  opposite  ratio  appeared, 
viz.,  brachial  neuralgia,  4  to  2;  lumbar  neuralgia,  3  to  0  ;  sciatica, 
11  to  3.  This  predisposition  of  the  female  sex  to  hemicrania,  and 
to  neuralgias  of  the  head  in  general  (trigeminal  and  occipital), 
is  certainly  a  circumstance  deserving  of  attention.  It  points  out 
to  us  the  possible  relation  of  these  neuroses  to  normal  or  diseased 
menstruation,  to  the  catastrophes  and  crises  of  the  sexual  life 
in  women,  to  the  pathological  alienation  of  the  entire  nervous 
activity  (h3-steria)  which  is  peculiar  to  women.  Yet,  on  the  other 
hand,  it  is  beyond  question  that  the  male  sex  may,  though  more 
rarely,  be  attacked  with  neuialgia,  and  it  IdIIows  that  those 
author.s  have  certainly  gone  too  far,  who  (as  for  instance,  Schoen- 
lein)  explain  hemicrania  as  simply  dependent  upon  diseases  of 
the  female  generative  system,  and  as  a  mere  sj-mptom  of  hysteria. 
2.  Affe. — Youth  is  decidedly  predisposed  to  the  development 
(or,  more  correctly  spenking,  the  outbreak)  of  migraine.  The 
ingenious  Tissot  affirmed,  albeit  with  some  degree  of  exaggera- 
tion, that  the  person  who  should  not  be  attacked  by  migniine 
before  the  twenty-fifth  year  of  life  would  remain  exempt  there- 
from for  the  rest  of  his  days.  The  disease  may.  occur  during 
childhood,  althongh  at  this  period  neuralgia  is  one  of  the  rarest 
of  all  occurrences.  T!ie  only  cases  of  neuralgia  that  I  have 
observed  earlii-r  than  the  t^nth  year  were  cases  of  hemicrania  in 
girls,  developed  upon  a  decided  hereditary  basis  (see  further  on). 
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The  development  of  puberty  very  especially  favors  the  outbreak 
of  hemicrania ;  most  hemicranias,  whether  hereditary  or  not, 
make  their  first  appeanince  at  this  time.  The  period  when 
Lemicrania  is  most  coininou  is  decidedly  that  between  puberty 
and  the  fiftietji  year  of  life,  or  thereabouts;  it  is  certainly  rare 
by  comparison  in  later  life,  as  some  of  the  old  cases  get  wellj  and 
new  ones  do  not  develop. 

3.  Hereditary  predisposition. — The  fact  of  inheritance  is  as 
well  established  in  heniicrania,  and  its  occurrence  is  almost  aa 
common,  as  in  various  other  neiiralgias  and  certain  neuroses  (epi- 
lepsy, paralyses,  hysteria,  insanity,  etc.).    The  disease  follows  th« 
female  line,  being  usually  inlierited  from  the  mother  only,  and  by 
the  daughters  only.     This  is  a  natural  inference  from  what  lias 
,  been  said  about  sexual  predisposition.     If  hereditary  tendency 
lis  present,  girls  of  even  four  or  live  years  may  be  attacked  by 
[niigniine,  as  I  have  repeatedly  observed.     In  the  case  of  a  girl 
aine,  who  had  had  exquisite  attacks  of  hemicrania  from  her 
fourth  year  upward,  the  mother  had  suffered  from  hemicrania 
from  her  earliest  youth,  and  one  sister  was  subject  to  ejiileptic 
attacks.      This  frequency  of  hereditary  transmission,  and  the 
related  fact  of  occurrence  in  childhood,  comi>el  us  to  include  it 
with  the  neuroses  above  enumerated  in  the  class  of  eofisf  it //tional 
neuropath ies,   first  distinctly    formulated  by    Griesinger,    the 
essential  characteristic  of  whicli  class  must  probably  be  stated  as 
consisting  in  congenital  anomalies  in  the  primnrj/  strndvral 
thjpmeni  oftfte  central  nervous  apparatus.  It  must,  however, 
admitted  that  no  defensible  and  satisfactory  statement  of 
[what  these  anomalies  are  has  yet  been  made.     Another  circum- 
ice  adds  weight  to  this  view :    it  is  extremely  common  to 
jrve,  not  only  a  community  in  inheritance,  but  also  a  coin- 
[cidence  or  alternation  between   hemicrania  and   certain  other 
[members  of  this  group,  especially  epilepsy  and  insanity.    As 
[instances  of  this,  it  is  sufficient  to  point  out  the  fact  that,  in  those 
[epileptics  who  are  predi.sposed  by  inheritance  and  constitution, 
Utucks  of  migraine  are  among  the  commonest  accompaniments 
of  developed  epilepsy,  both  in  early  and  in  later  years  ;  and  that 
in  families  which  have  tendencies  to  constitutional  neuropathic 
I  diseases  there  are  often  individual  members  who  suffer  with 
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migraine,  wliile  others  are  attacked  with  epilepsy,  insanity,  and 
otlier  morbid  conditions  of  tins  class. 

Tlie  great  probability  of  a  constitutional  neuropatliic  origin 
in  many  cases  of  migraine  oiiglit  not  to  mislead  us  into  a  one- 
sided view,  which  excludes  other  causes,  as  has  happened  now 
and  tlien  in  the  case  of  other  neuroses.  The  influence  of  heredity 
and  constitutional  tendency,  however  weighty,  ought  to  be 
balanced  in  our  minds  by  the  equally  important  possibility  of 
other  factors,  wliich  may  be  termed,  in  a  sense,  accidontjil. 

Compared  with  the  predisposing  inlluences  of  sex,  age,  and 
inheritance,  the  eflccts  of  such  circumstances  as  dyscrasia?, 
habits  of  life,  social  position,  occupation,  etc.,  are  less  easily 
demonstrated  in  hemicrania.  The  inttuence  of  certain  dysci-asife 
in  producing  hemicrania  cannot,  at  all  events,  bo  distinctly 
shown.  Aufcmie,  chlorotic,  syphilitic,  arthritic  persons,  and 
those  suffering  from  mercurial  dyscrasia,  are  doubtless  oft«n 
attacked  by  lu.'mierania,  but  hardly  oftener  in  proportion  than 
other  persons,  unless  we  take  the  unjustifiable  step  of  calling 
every  symptomatic  headache  in  such  persons  hemicrania,  as  has 
been  done.  Neither  has  hemicrania  a  special  right  to  be 
aogardi-d  as  a  symptom  of  liysteria,  although  the  headache  of 
hysterical  persons,  called  "clavus,"  has  some  resemblance  to 
hemicrania.  Still  less  Justified  are  we  in  laying  weight  (as  is 
often  done)  upon  the  influence  of  general  or  so-called  abdominal 
plethora,  or  of  sedentary,  idle,  or  too  opulent  and  luxjirious 
habits.  Hemicrania  occurs  in  all  professions  and  ranks  of  life: 
it  is  a  disease  of  the  poor  day -laborer's  wife  as  well  as  of  the 
rich  and  blasee  lady  of  fashion,  although  the  former  is  not  in  a 
position  to  pay  as  rancli  attention  to  her  migraine  and  to  make 
claims  upon  the  attention  of  others  on  its  account.  Among  men 
it  afTtiCts  the  slender  and  weakly  as  well  as  the  robust  and  those  i 
who  bear  the  traces  of  indulgence  in  the  pleasures  of  the  table. 
While  it  is  certainly  obvious  that  learned  men  and  those  who 
work  with  their  heads  suffer  i-elatively  often  from  migraine,  yet 
they  owe  this  fatal  favor  not  to  their  sedentary  life,  and  still  less 
to  an  indulgence  in  luxury,  but  rather  to  the  concentrated  tension 
of  their  mental  activity,  to  the  excess  of  functional  stimulation  of 
the  brain,  continuous  or  unnaturally  increased  i'l-om  time  to  time. 
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Of  the  direct  causes  of  licmicrania  we  know  really  nothing, 
and  it  is  better  to  confess  this  ignorance  at  once  than  to  make 
Jong  detours  in  reaching  a  confession.     That  migraine  stands  in 
a  certain  etiological  connection  with  local  or  general  disturbances 
in  the  circulation  of  tlie  blood,  is  a  fact  that  did  not  escape  the 
attention,  of  older  observei*s.     The  special  frequency  of  attacks 
in  women  at  the  time  of  menstruation,  and  the  identity  in  type 
with   the  latter  phenomenon,   as  well  as   the   improvement   or 
disappearance  of  the  disease  after  the-  climacteric  period,  must 
have  called  their  attention  to  this  point.     The  observations  and 
conclusions  recently  published  by  du  Bois-Reymond,  Jloellen- 
dorff,  and  othei-s,  respecting  the  mode  in  which  local  disturb- 
ances  of  circulation  occur  in  many   cases  of   migraine,   have 
[apparently  brought  the  i>roblera  nearer  to  its  solu<ion;  but,  in 
'truth,  the  result  of  this  has  only  been  the  pointing  out  of  the 
nervous  paths  which,  by  their  jieriodic  excess  or  depression  of 

i function,  bring  about  the  local  disturbances  of  circulation  which 
often  accompany  the  attack  of  migraine.     The  causal  lelalion  of 
these  local  disturbances  to  the  characteristic  and  cardinal  phe- 
nomena of  the  attack  of  migraine  is  still  in  great  need  of  an 
explanation,  and  the  real  etiology  of  migraine  has,  in  point  of 
fact,  nothing  to  show,  since  the  cause  of  the  abnormal  periodic 
lexcitement,  or  of  tlie  periodic  variation  in  the  excitability  of  the 
[Derve-paths  in  question,  is  completely  veiled  in  obscurity.     (Cf. 
[below,  "Analysis  of  the  Separate  Symptoms.'") 


Pathology, 

General  Symptoms  and  Coitrse. 

The  disease  called  hemicrania  may  be  descril>ed  as  a  succes- 

ion  of  attacks,   between   which   occur   inter^'als   of   longer  or 

shorter  duration,   usually  free  from  symptoms.      The  separate 

ittacks  agree,  on  the  whole,  in  certain  cardinal  symptoms,  but 

distinguished  by  considerable  points  of  difference,  sufficient 

*to  justify  the  establishment  of  distinct  types  of  disease. 

The  attack  of  migraine  is  ofte?i  preceded  by  certain  prodromal 
l«ymptoma.     The  patient  feels  on  the  day  before,  or  in  the  fore- 


10 


TCULronatTRO. — ^VASO-ltOTOH  AND  TKOPniC  NEimOSES. 


noon  of  the  day  of  the  attack,  a  slight  cL^prossion,  a  sense  of 
pressure  in  the  head,  weariness,  and  hidisposition  to  continued 
work.  The  attack  is  oTten  aisu  preceded  by  panestbesia'  in  the 
region  of  the  liigher  organs  of  sense  (nmscse  volitantes,  tinnitus 
auriuin),  as  well  aa  by  a  chill,  morbid  3'awning,  sneezing,  or 
nausea.  In  some  cases  a  violent  enteralgia  or  gastnilgia  has 
been  obseived  on  the  evening  jireceding  eacli  attack  (Tissot, 
Berger) ;  in  other  cases  extreme  hunger  has  been  a  i>rodromal 
Hyiu]>toiii  (Willis). 

Tlie  patient  often  wakes  with  the  ehai-acteristic  pain;  in 
other  cases  it  comes  on  by  degrees  in  the  course  of  tlio  day  ;  l)ut 
it  almost  never  comes  with  the  Hghtning  rapidity  of  neuralgic 
pain,  as  is  the  case,  for  example,  in  so  many  attacks  of  tic 
douloureux,  which  may  also  bo  evoked  in  its  fullest  severity  by 
the  most  trilling  cxtcnnal  causes.  The  pain  of  hemicrania,  as 
the  name  implies,  is  generally  confined  to  one-half  of  the 
craniiini,  but  not  so  strictly  as  tliat  the  limit  of  pain  does  not 
move  back  and  forward  across  the  median  lino.  The  left  side  is 
far  oftener  attacked  than  the  right — in  my  observation,  in  the 
ratio  of  two  to  one.  Then  there  are  not  a  few  persons  who  are 
attacked  by  turns  on  each  side  ;  but  in  this  case  one  side  of  the 
head  is  usnally  attacked  oftener  and  more  severely  than  the 
other.  I  have  observed  such  cases — w'hich  may  be  designated  as 
7iemicrania  alternans — in  considerable  numbers, and  must  make 
the  remark  tliat  this  special  class  presents  in  an  exceptionally 
distinct  manner  the  vasomotor  disturbances  which  are  presently 
to  be  described. 

The  pain  is,  on  the  whole,  not  so  much  a  variable  or  mobile 
as  a  fi.xed  pain,  however  great  may  be  its  variations  in  intensity. 
It  is  not  usually  distributed  uniformly  over  the  whole  side  of 
the  cranium,  but  is  usually  worse  either  on  the  fore  part  or  else 
on  the  side  or  middle  parts— the  frontal,  parietal,  and  temporal 
regions.  The  epithets  which  patients  apply  to  it — dull,  boring, 
bursting — are  interesting,  as  ditFei-ing  from  those  we  commonly 
hear  in  other  neuralgias,  especially  in  prosopalgia  (as  piercing, 
tearing,  darting,  etc.),  and  as  agreeing  ntore  with  thi^  descrip- 
tions applied  to  clavus  hystericus  and  ceplialjpa  syphilitica. 

Real  pail  if nl  points  y  in  Valleix'a  sense,  are  entirely  absent 
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in  pnre  heraicrania.  The  supra- orbital  and  tHinporal  branches  of 
lie  tTigHininns  ait  usually  insensitive  to  prt^^^s^ure.  The  so-called 
ctal  point  is  ofti.-ner  found — a  spot  sensitive  to  pressure, 
;at  above  the  tuber  parietale,  whieli  lias  been  referred,  in 
rather  a  forced  manner,  sometimes  to  the  recurrent  branch  of 
the  trigeTuinns,  sometimes  to  anastoniosts  of  vaiious  cutaneous 
nerves  (frontal,  tempoml,  and  occipital).  Probably  it  is  merely 
a  case  of  ctUaneous  Jiyjier algesia,  sucli  as  often  exists  in  the 
attack  of  migraine,  both  in  a  circumscribed  and  a  diffuse  form. 
In  many  cases  the  greater  part  of  the  forehead,  temples,  and 
jariHtul  region  is  sensitive  to  very  light  touches.  On  the  other 
hand,  a  deep,  diffused  pressure  upon  these  piirts  will  often  give 
some  relief  to  the  pain. 

Besides  these  hyperalgesire  of  the  affected  side  of  the  head, 
we  find  in  many  attacks  of  migraine,  especially  those  which  are 
connected  with  vaso-motor  disturbances,  that  deep  pressure  gives 
dei'id-d  juiin  when  ajiplied  to  the  region  correspond iiig  to  the 
ganylioti  cercicale  supreinum  of  the  ec-rvical  sf/j}ipatheti>\  or  to 
the  gnnglion  cervicale  medium  ;  sometimes  also  when  apjdied  to 
Mf  ^iinoTi^  processes  of  the  lowest  cervical  and  tJie  first  dorsal 
ttrtthrfr. 

Besides  these  cutaneous  hyperalgesia?,    thero  may   exist  a 
palhological  acuteness  of  the  sense  of  touch  {hr/perpselaphesia) 
in  the  affected  side,  as  O.  Berger^  has  lately  shown  by  accurate 
tests   of   the  sensibility  in  a  case  accompanied  by  Huxionary 
I     LyyMi'ra^niia  (hemicrauia  angio-paralytica).     Fur  instance,  in  cor- 
■lesponding  parts  of  the  frontal  region  he  found  the  diameter  of 
■the  circle  of  perception  of  touch  to  be  on  the  right  or  afTcctcd 
"ride  one  line,  while  on  the  left  side  it  was  fonr  lines.    Variations 
of  temperature  of  0.4'  C.  wen^  perceived  on  the  right  side,  of  0.8" 
C.  on  the  left ;  and,  similarly,  the  electro-cutaneous  test  indi- 
cated sensibility  at  a  minimum  distance  between  the  coils  of  100 
millim.  on  the  right,  120  on  the  h'ft. 

The  attack  of  hemicranial  pain  is  often  conjoined  with  nau- 
aea,   vomiting,   and    the    paralgijc    already  mentioned    in    the 
■gion  of  the  opticus  and  the  acusticus,  namely,  muscaa  voli- 

'  Yirchow's  Azchiv.    LIX    Ueft  3  andl  p  321 
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tantf^s,  fiery  circles  b(»fore  the  eyos,  tinnitus,  etc.  Tlie  unpleas- 
ant, foul  taste,  of  wliicli  many  patients  complain  before  and 
during  the  attack,  is  probably  a  jiaralgia  of  the  nerves  of  taste, 
and  is  not  connected  with  gastric  derangement,  as  is  usually 
6n]ijK)<i('d. 

In  a  great  number  of  cases  the  attaolc  is  accompanied  by 
l>eculiar  local  irregularities  of  circulaiion,  tempcralure,  and 
secretion^  and  by  peculiar  ]^henoniena  in  connection  with  the 
eye,  ■which  may  be.  comprehended  under  the  designation  of  raso- 
'nmlor  and  oculo-pv pillar  si/mp/oms.  According  to  the  groui> 
ing  and  the  coincidence  in  point  of  time  of  these  phenomena, 
lioo  forms^  in  a  sense  t f/pical^  cnn  be  distinguish<'d,  which  are 
narked  with  pi^rfect  clearness  in  but  a  few  cases,  while  in  others 
iliey  are  only  confused  and  indistinct,  or  irregularly  mixed. 

1.  At  the  height  of  the  attack  tlie  face  is  pale  and  sunken 
upon  the  side  whicli  is  painful,  the  eye  is  sunken,  the  pupil 
dilated,  and  the  temjiural  artery  feels  like  a  hai'd  ccnd.  The  ear 
is  also  pale,  and  colder  than  the  other  ear;  the  temperature  of 
the  external  meatus  may  fall  from  0.4"  to  O.G°  C,  according  to 
my  measurements,  (I  cannot  regard  as  correct  the  much  greater 
dilTerences  of  temperature  which  some  authors  claim  to  hare 
found.)  The  pain  is  aggravated  by  circumstances  which  increase 
the  blood-pressure  in  the  head,  as  stooping,  coughing,  etc.,  and 
increases  synchronous!}'  with  the  pulsations  of  the  carotid.  I 
Jiave  observed  that  compression  of  the  carotid  upon  the  alTected 
side  may  also  increase  the  pain  in  such  cases,  while  compression 
of  the  carotid  on  the  well  side  gives  relief.  The  salivary  secre- 
tion may  be  abundant  and  viscid  (O.  Berger).  Towards  the  end 
of  the  attack  the  pale  part  of  the  face  and  ear  becomes  reddened, 
with  a  sensation  of  lieat  and  a  rise  in  tempeniture,  redness  of 
the  conjunctiva,  lachrj'mation,  and  sometimes  contraction  of  the 
pupil  (previou.sly  dilated)  ;  the  heart  palpitat(>s,  the  pulse  is 
hastened,  a  general  wai-mth  is  felt  ;  there  is  abundant  vomiting, 
a  desire  to  make  water,  discharge  of  watery  urine,  and  in  some 
cases  a  diarrho?al  watery  stool.  Attacks  following  this  general 
course  are  called  hemirrania  sjyostica  or  sympathicO'tonica. 

2,  At  the  lieight  of  the  attack  the  affected  side  of  the  face  is 
reddened,  hot,  and  turgid,  the  conjunctiva  brightly  injected,  the 
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secretion  of  tears  increased,  the  pupil  moi'e  or  less  closely  con- 
txacted.     Sometimes  we  find  also  a  narrowing  of  the  palpebral 
0ssare,  retraction  of  the  globe,  and  a  falling  of  the  upper  lid, 
mith  difficulty  in  performing  its  motions.    The  ear  of  the  side 
attacked  is  also  red  and  hot;  the  temperature  of  the  outer 
-  meatus  is  raised — in  my  observations,  from  0.2°  to  0.4*  C.    The 
[  secretion  of  sweat  is  increased ;  sometimes  there  is  ephidrosis 
BDilateralis.     The  temporal  artery  is  enlarged  and  beats  with 
increased  force  ;  sometimes  the  carotid  of  the  affected  side  does 
the  same.    Compression  of  the  last-named  vessel  eases  the  pain, 
whUe  compression  of  the  other  carotid  makes  it  worse.    The 
pulse  may  be  retarded,  beating  from  forty-eight  to  fifty-six  times 
a  minute  (Moellendorff),  while  the  radial  artery  is  small  and  con- 
tracted ;  in  some  cases  these  phenomena  are  not  present.    The 
examination  with  the  ophthalmoscope  shows,  in  a  few  cases, 
dilatation  of  the  arteria  and  vena  centralis  retina  on  the  affected 
ode,  contortion  of  the  vein,  and  dilatation  of  the  vessels  of  the 
choroid,  and  a  darkening  of  the  tint  of  the  fundus  oculi  (Moel- 
lendorff) ;  but  sometimes  the  condition  is  normal  (Berger,  upon 
f   the  authority  of  H.  Cohn's  examination).    Towards  the  end  of 
;    the  attack  the  reddened  portions  of  the  face  become  gradually 
paler,  and  the  other  phenomena  pass  off  at  the  same  time.    For 
;    the  attacks  which  follow  this  type  I  have  proposed  the  name  of 
;    hmicrania  angioparalytica  or  neuroparalytica. 

There  seems  to  be  a  rare  foiin  of  hemicrania,  of  which  the 

single  paroxysms  present  alternately  the  symptoms  of  the  syui- 

pathico-tonic  and  of  the  neuroparalytic  forms.    A  case  of  this 

sort  has  lately  been  described  by  Berger,*  in  which  the  angio- 

paralytic  attacks  used  to  run  a  milder  course  than  the  sympa- 

thico-tonic,  and  especially  with  less  vomiting.     I  have  observed 

a  case  of  this  description,  in  which  I  was  able  to  demonstrate  in 

some  attacks  an  increase  of  temperature  in  the  auditory  meatus 

of  the  affected  side,  in  others  a  diminution  of  temperature. 

In  many  cases,  which  present  in  other  respects  the  sympa- 
thico-tonic  or  the  neuro-paralytic  type,  the  oculo-pupillar  symp- 
toms are  entirely  absent.    Finally,  there  are  cases  of  migraine 

>L.  c.  p.  33S. 
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wbieli:  seera  to  present  no  local  vaso-motor  disturbances,  in  wliicl!, 
especially,  no  dalTereiiee  in  t!ie  color  and  temperature  of  tli<:;  two 
sides  of  the  head  can  be  Bhown  to  exist  during  the  attack. 

Tlie  duration  of  the  attacks  is,  as  a  rule,  from  a  few  horn's  to 
half  a  day  ;  they  more  rarely  last  a  wliole  day  or  sevei-al  days, 
with  alternations  of  severity,  The  gradual  diminution  of  the 
pain,  which  marks  the  termination  of  the  attack,  is  apt  to  occur 
towards  evening  ;  the  patient  tlien  usually  feels  exhausted,  and 
fulls  into  a  sleepj  from  whieii,  in  thL*  majority  of  cases,  he  awakes 
free  from  pain.  Tlie  attacks  usually  occur  at  considerable  inter- 
vals of  time,  and  quite  often  repeat  themselves  in  a  very  distinct 
typ'",  seeming  to  have  a  pruferenee  for  intervals  of  tlirfe  or  four 
weeks.  lu  the  female  sex  the  paroxysms  often,  but  by  no  mt-aus 
always,  coincide  with  the  appeai-ance  of  the  catamenia.  The 
intervals,  as  a  rule,  ai'o  quite  free  from  pain,  or  other  morbid 
s3-inptom9,  except  that  there  is  sonietiincs  a  tenderness  in  the 
region  of  the  ganglion  supremum  and  of  the  spinous  processes. 
Tu  the  atypic  cases,  and  sometimes  also  in  those  which  retain  a 
strict  type,  bodily  and  mental  exertions,  mental  disturbance 
(es}iecially  anger),  as  well  as  drafts  of  air,  inecpialitiea  of  temper- 
ature, the  iise  of  warm  drinks,  and  disturbances  of  digestion, 
may  aggravate  or  even  bring  on  an  attack. 


Analysis  qf  iJie  JSi/mptams. 

For  reasons  to  be  explained  hei-eaftcr,  it  seems  expedient  not 
to  begin  the  analysis  with  the  cardinal  symptom,  pain,  but  with 
the  raso-moior  and  oculo-pu pillar  Sf/mpioms  above  sketched. 

The  group  of  symptoms  called  Jieniicrania  sympathico-tonwa 
is  to  be  explained  by  supposing  (as  is  im])h('d  in  the  name,  given 
by  du  Bois-Reymond)  a  viiikticral  ionic  spasm  of  the  vessels 
cf  the  hecul,  caused  by  Manns  in  the  cervical  r  eg  ion  if  tfie 
si/mpnlheiic,  or  in  the  spinal  centre  of  the  cervical  sifinpaiJtttic. 
Tile  condition  of  tlie  temjioral  artery,  tlie  aniPmia  of  the  face, 
the  fall  in  temjierature,  the  sunken  eye,  show  that  the  blood- 
vessels of  the  suiTering  half  of  the  head  are  in  a  state  of  tonic 
contraction  at  the  height  of  an  attack.  If  the  cause  which  pro- 
duces the  contraction  is  taken  away,  then  the  excessive  effort  is 
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followed  by  a  state  of  relaxation,  in  which  the  vessels  give  way 
to  lateral  pressure  more  than  usual.  This  secondary  relaxation 
explains  the  redness  of  the  conjunctival  mucous  membrane,  the 
lachrymation,  and  the  redness  and  heat  of  the  ear  which  occurs 
towards  the  close  of  the  attack.  The  tendency  to  vomit,  wliich 
very  often  indeed  goes  with  this  form  of  migraine,  can  be 
explained  by  the  variations  in  intracranial  blood-pressure,  which 
are  a  necessary  accompaniment  of  the  fitful  contractions  of  the 
vascular  muscles,  alternating  with  partial  relaxation,  as  is  usual 
in  tonic  spasms. 

A  supposed  tonic  cramp  of  the  vascular  muscles,  affecting 
the  one  side  of  the  head  in  this  manner,  can  only  originate, 
according  to  our  knowledge  of  physiology,  in  the  sympathetic 
nerve  of  the  corresponding  side,  or  in  the  spinal  centre  for  the 
fibres  of  the  sympathetic — that  is,  in  the  corresponding  half  of 
the  cilio-spinal  region  of  the  cord.  This  form  of  migraine  is 
therefore  to  be  referred  to  a  morbid  state  qftlie  cervical  sympa- 
theiic,  or  of  the  corresponding  region  of  the  ceroical  cord,  wJUch 
is  liable  to  periodic  aggravations.  In  favor  of  this  hypothesis 
the  following  reasons  may  be  urged  with  special  force : 

1.  Hie  aUerations  in  the  pupil.— The  dilatation  during  the 
height  of  the  attack  depends  on  an  increase  in  the  tonic  excita- 
tion of  the  dilator  fibres,  which  arise  from  the  cilio-spinal  centre 
and  follow  the  course  of  the  cervical  sympathetic ;  the  subse- 
quent contraction  depends  on  a  secondary  diminution  in  in- 
nervation, corresponding  to  the  condition  of  the  vasomotor 
fibres. 

2.  TJie  local  sensitiveness  in  tJie  region  of  the  ganglion  cer- 
vicaU  supremum  {sometimes  also  the  g.  c.  medium),  and  at  the 
tpinous  processes  of  the  lowest  cervical  and  uppermost  dorsal 
tertebra,  corresponding  to  the  regio  cilio-spinalia  of  the  cord ; 
occurring  during  the  attack,  and  sometimes  even  in  the  intervals 
of  freedom  from  pain. 

3.  It  is  also  proper  to  mention  the  increase  in  the  salivary 
secretion  (which  is  sometimes  greater,  sometimes  less ;  Berger 
saw  over  two  pounds  discharged  in  a  single  attack),  and  its 
increased  viscidity ;  for  there  are  secretory  fibres  destined  for 
the  saUvary  glands  which  follow  the  course  of  the  cervical  sym- 
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patlietic,  experimrnUil  irritation  of  wlucli  produces  a  parallel 
effect  in  anhuals. 

Tlie  objection  niatlt;  by  Brown-Sequard  and  Althann  against 
the  supposition  of  a  unilateral  tetanus  of  the  vessels  of  the  head, 
Jiatndy,  that  Kussmaiil  and  Tenner's  experiments  have  iiroved 
that  arterial  aiueniia  of  the  bniin  must  ]irndui-'e  epilejitie  sjiasnia, 
cannot  be  sustained  ;  for  when  the  cervical  sympathetic  is  actu- 
ally irritated  in  experiments,  or  its  central  end  is  tetanized,  we 
Bee  only  th«  syniptums  of  untlati'nil  contraction  of  the  vessels, 
and  lowering  of  temperature  without  convulsions.  The  same  is 
the  fact  in  pathological  irritations  of  the  sympathetic  of  unques- 
tionable character  ia  the  human  subject.'  Probably  in  hemi- 
crania  Bympathico-tonica  there  is  nothing  like  an  equal  ana?niia 
of  the  entire  half  of  the  brain,  but  mlher  a  temporaiy  inequality 
in  tlie  circuiatioa  of  the  several  provinces  and  regions — perhaps 
esiKTially  in  the  case  of  the  la3'ers  of  the  cortex,  wlucli  are  sup- 
plii'd  from  the  vessels  of  the  ^lia. 

The  symptoms  of  hemterania  auf/io-  or  neiiro-paraJt/fica 
are  to  be  referred  to  a  condition  the  reverse  of  the  preceding — a 
condition  of  rela,xatioii  of  the  hland-rcsist'ls  in  one  half  of  the 
Jiead,  caused  hy  a  diminished  inucrccdioii  of  the  vessels,  and 
ihertfoTC  due  to  a  lessened  aciioii  on  the  part  of  the  correspond- 
ing  cervical  sympathetic  or  its  spinal  centre.  The  redness,  lieat, 
and  swelling  of  tlie  side  of  the  face,  the  injection  of  the  conjunc- 
tiva, the  lachrymation,  the  redness  and  increased  temperature  of 
the  ear,  the  increased  secretion  of  sweat,  the  occasional  ephidro- 
sis  unilateralis,  the  dilatation  of  the  temporal  artery  and  carotid, 
the  dilatation,  demonstrated  in  some  cases,  of  the  vessels  of  the 
fundus  oculi,  are  easily  explicable  by  the  rela.xation  and  in- 
creased fullness  of  the  vessels  of  the  liead,  by  the  arterial  hj'per- 
fcmia  due  to  diminution  of  the  activity  of  the  vascular  nerves. 
"Whether  this  relaxation  of  the  vessels  of  the  head  may  be  pre- 
ceded l>y  a  stage  of  primary  contraction,  of  spastic  cramp,  per- 
haps of  very  short  duration,  has  as  yet  neither  been  proved  nor 
disproved  by  any  direct  observation. 
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The  hypothesis  of  affection  of  the  cervical  sympathetic  or  its 
spinal  centre  in  hemicrania  angio-paralytica  is  supported,  not 
only  by  the  local  tenderness  of  the  sympathetic  and  the  spinous 
processes,  which  is  often  demonstrable,  but  more  particularly  by 
the  concomitant  oculo-pupillar  symptoms.  The  contraction  of 
the  pupil  depends  on  a  loss  of  energy  in  the  dilator  fibres  wliich 
run  in  the  cervical  sympathetic ;  the  narrowing  of  the  palpebral 
fissure,  the  retraction  of  the  bulbus,  the  occasional  ptosis,  depend 
on  a  loss  of  energy  in  the  smooth  (non-striated)  muscles  of  the 
eyelids,  discovered  by  H.  Mueller  (especially  the  palpebralia 
superior  and  the  muse,  orbitalis).^  These  symptoms  are  well 
known  as  following  the  experimental  section  of  the  sympathetic 
in  animals,  and  as  accompanying  a  great  variety  of  pathological 
conditions  in  man,  which  involve  an  interference  with  the  conduc- 
tivity of  the  cervical  sympathetic  (as  inflammation,  compres- 
sion by  tumors,  wounds,  especially  those  that  divide  the  nerve, 
etc.).    It  is  impossible  to  go  farther  into  this  point  at  present. 

The  retardation  of  the  pulse  during  the  attack  is  probably  a 
symptom  of  partial  hypersemia  of  the  brain  due  to  relaxation  of 
vessels,  or  of  the  consecutive  anaemia  of  other  regions  of  the 
brain,  especially  the  medulla  oblongata.  According  to  the  in- 
vestigations of  Landois,  retardation  of  the  pulse  occurs  both  in 
artificial  ansemia  and  in  the  (venous)  hyperaemia  of  the  brain 
produced  by  compression  of  the  superior  vena  cava ;  this  is  the 
case  even  after  extirpation  of  both  cervical  sympathetics,  but  not 
after  destruction  of  the  medulla  oblongata  or  section  of  both 
vagi.  This  retardation  of  the  pulse,  which  in  case  of  a  maximum 
of  cerebral  hypersemia  may  go  to  the  extent  of  arresting  the  heart 
and  may  be  connected  with  epileptiform  convulsions,  depends,  as- 
Landois  has  shown,  upon  a  direct,  not  a  reflex  irritation  of  the 
medulla  oblongata  and  the  vagi ;  section  of  the  latter  in  the 
period  of  hypersBmic  retardation  of  the  pulse  is  directly  followed 
by  increased  rapidity  of  the  pulse.' 

The  medulla  oblongata  being  also  the  centre  of  most  of  the 


'  Cf.  Homer,  Ueber  eine  Form  von  Ptosis.  Monatsbl.  f.  Aagenheilkunde.  1869.  VII. 
p.  193.  Nieati,  La  paralyaie  du  nerf  sympathique  cervicoL  £tade  clinique.  Ltui- 
Mime,  1873. 

'Centralbl.  f.  d.  med.  WIbs.    1805.  Na  44 ;  1867.  No.  10. 
VOL.  XIV.— 2 


18 


EITLEXBUUG.— TASO-MOTOR  AND  TBOPHIO  ITECROSES. 


vaso-motor  nerves  of  the  bodj,  it  follows  that  an  irritation  of  this 
important  part  of  tlie  brain  is  entirely  adequate  to  explain  the 
euiall  and  conti-acted  radial  artery  observed  in  this  sort  of  cases 
(Moellendorff ),  the  icy  coldness  of  hands  and  feet,  not  to  be 
relieved,  the  cliilly  sensations  felt  over  the  whole  surface  of  the 
body,  and,  finally,  the  suppression  of  the  perspiration  during  the 
attack,  often  with  the  sole  exception  of  the  affected  side  of  the 
head.  The  contraction  of  the  peripheral  arteries  caused  by  the 
increase  of  tone  is  followed,  as  always,  by  a  stage  of  dilatation,  of 
secondary  relaxation.  The  latter  condition  may  explain  the 
phenomena  ctf  mcreased  secretion  of  saliva  and  urine,  as  also 
the  swelling  of  the  liver  and  hypersecretion  of  bile  described 
by  Mofllendorff,  and  the  increasing  ]>lethora  of  the  abdominal 
organs  and  inclination  to  broncho-tracheal  catarrhs  and  emphy- 
sema of  the  lungs.     (See  below.) 

If  we  now  turn  to  the  cardinal  and  pathognomonic  symptom 
of  henucranla,  the  viiilateral  pain,  oecurrf/tff  only  at  intercah. 
We  encounter  the  double  question :  Where,  in  what  regions  of 
the  peripheral  or  central  nervous  system,  does  the  hemicranial 
pain  originate ?  And  how  does  it  originate?  Unfortunately,  wo 
cannot  answer  the  first  question  at  all,  at  the  present  time ;  the 
second  we  can  answer  only  hypothetically. 

As  regards  the  seat  of  pain,  we  have  already  pointed  out  that 
mo.st  of  the  older,  and  many  of  the  later  authors  place  it  in  the 
cutaneous  (frontal)  branches  oC  the  first  division  of  the  trigeminus; 
3'et,  so  great  a  number  of  points  have  been  shown  in  which  the 
neuralgias  of  these  branches  of  the  trigeminus  differ  from  hemi- 
crania,  that  the  above  view  can  hardly  be  regarded  as  admissible. 
If  it  be  assumcHl  that  the  trigeminus  is  concerned  in  the  origina- 
tion of  the  pain,  we  ought,  I  think,  at  all  events  to  restrict  our 
assumption  to  those  branches  which  go  to  the  dura  mater,  and 
whirh.by  the  way,  arise  from  all  three  divisions  of  the  trigeminus, 
nami'ly :  the  nervus  tentorii  of  Arnold,  from  the  first  division, 
which  passes  through  the  tentorium  to  the  sinuses,  a  branch 
running  with  the  arteria  meningea  media  from  the  second  divi- 
sion, and  the  nervus  spinosns  of  Lusehka  from  the  third.  The 
possibility  that  these  nerve- branches  may  be  implicated  in  hemi- 
crania  can  neither  be  directly  disproved  nor  directly  proved ;  at 
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the  most,  the  character  and  apparent  localization  of  the  sensation 
of  pain  (see  above)  might  be  regarded  as  supporting  the  view 
that  it  originates  within  the  dura  mater.  We  know  nothing 
certain  of  the  nerves  of  the  arachnoid ;  but  in  the  pia  numerous 
nerves  are  found,  following  the  vessels  in  the  form  of  plexuses, 
and  some  of  them  entering  the  cortex  along  with  the  vessels 
(Koelliker).  These  nerves  originate  in  part  from  the  vertebral 
and  carotid  plexuses  of  the  sympathetic,  but  partly  also  from 
cerebral  nerves  at  their  exit  (Bochdalek),  and  especially  frqm 
the  trigeminus.  Probably  all  or  most  of  these  nerves  must  be 
regarded  as  vascular  nerves ;  and  probably  we  are  not  in  error  in 
ascribing  to  them,  as  we  shall  immediately  explain,  a  consider- 
able part,  whether  direct  or  indirect,  in  the  origin  of  hemicranial 
pain. 

Romberg's  view,  which  located  the  pain  in  the  cerebral  mass, 
had  no  other  essential  foundation  than  the  **  associated  sensa- 
tions" occurring  in  the  region  of  the  fifth  nerve  and  the  nerves  of 
sense,  and  the  manifest  injurious  influence  of  moral  and  mental 
exertions.  The  uncertainty  of  these  foundations  is  evident; 
Hasse  *  also  remarks,  and  correctly,  that,  judging  from  the  anal- 
ogy of  the  other  neuralgias,  "associated  sensations"  of  several 
cerebral  nerves  and  reflex  phenomena  caused  by  them  are  no 
reason  for  refusing  to  regard  the  intracranial  and  meningeal 
branches  of  the  trigeminus  as  equally  the  seat  of  pain. 

In  cases  of  hemicrania  sympathicotonica,  du  Bois-Reymond 
first  proposed  the  theory  that  the  tonic  spasm  of  the  smootJi 
mnscular  fibres  of  the  vessels  themselves  was  what  was  felt  as 
pain,  after  the  analogy  of  those  painful  sensations  which  occur 
in  the  striped  muscles  in  spasm  of  the  calves,  or  in  tetanus,  and 
in  the  smooth  muscles  of  the  uterus  in  labor,  the  intestine  during 
colic,  etc.,  or  as  the  skin  is  found  to  be  painful  in  the  cold  stage 
of  intermittent  fever.  Probably  this  pain  is  caused  by  pressure 
upon  the  nerves  of  sensation  that  are  distributed  in  the  muscles ; 
this  pressure,  and  in  consequence  the  pain  also,  will  increase 
when  the  tetanized  muscles  are  subjected  to  an  increase  of  ten- 
sion, as  is,  for  instance,  the  case  in  spasm  of  the  calves  when  the 

>£nuikheiten  des  Nerren^jratems.  2d  Ed.  p.  73. 
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muscles  are  stretched  by  means  of  their  antagonists,  or  by  snp- 
porting  the  soles  of  the  feet  and  resting  the  nreight  of  the  body 
on  the  latter.  The  same  effect  will  be  produced,  in  case  of  teta- 
nus of  the  muscles  of  the  vessels,  by  an  increase  of  lateral  blood- 
pressure  witliin  the  vessels.  Thtu  iJie  obserralion  that  the  pa (k 
increases  with  the  rise  in  blood-pressure,  and  simultaneously 
with  the  pulsations  of  the  temporal  artery,  find^  a  raiional 
explanation. 

.  This  ingenious  theory  of  du  Bois-Rej-mond's  does  not  fit 
cases  of  hemicrania  neuro-paraly  tica,  nor  those  cases  of  migraine 
which  are  unaccompanied  by  any  marked  vaso-motor  disturb- 
ances. It  seems  to  me,  therefore,  tliat  another  interpretation  of 
the  pain  is  preferable — one  applicable  to  the  latter  cases  as  well 
as  tile  former,  and  less  indirectly.  The  variations  in  the  artj^rial 
supply,  the  temporary  anaemia  or  hypenemia  of  the  half  of  the 
head,  might  furnish  a  cause  for  irritation  of  the  sensitive  nerves 
of  the  head,  either  in  the  skin,  the  pericranium,  the  meninges, 
the  sensitive  regions  of  the  brain  itself,  or  in  all  these  parts 
together,  and  such  irritation  might  cause  the  hemicranial  par- 
oxysm. That  nerves  of  sensation  are  intensely  excited,  and 
react  with  i)ain  when  the  calibre  of  the  vessels  that  accompany 
and  irrigate  them  is  altered,  and  especially  when  this  altei-ation 
takes  place  with  some  suddenness,  is  a  fact  not  rarely  observed 
in  a  great  variety  of  neuralgias  (prosopalgia,  sciatica,  etc. ) ;  the 
neuralgias  which  zoster  causes — principally  in  the  trunk,  but 
also  in  the  face  and  extremities — may  be  referred  with  great 
probability  to  this  source ;  and,  in  general,  local  and  systemic 
anomalies  in  circulation  may  be  looked  on  as  one  of  the  most 
important  causes  of  neuralgic  affections  in  the  nerves  of  almost 
any  part.  Tlie  increase  in  the  pain  of  hemicrania  upon  bowing^ 
forward,  coughing,  etc.,  the  peculiar  influence  of  compression 
the  carotids,  are  likewise  explained  by  the  variations  of  intraen 
Dial  blood-pressure.  The  case  above  described,  in  which  tl 
pain  increased  when  the  carotid  of  the  same  side  was  compress* 
and  diminished  when  that  of  the  other  side  was  compressed,  shoT 
very  strikingly,  at  any  rate,  tlie  favoring  influence  of  local  nme-' 
mia.  Probably,  in  migraine,  the  local  anomalies  of  circulation. 
tBithout  regard  to  their  special  mode  of  origin,  are  to  be  regarded 
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as  the  essential  and  universal  causal  condition,  while,  on  the 
other  hand,  tetanus  or  relaxation  of  the  muscles  qf  the  vessels 
exercises  rather  an  indirect  ir^iienAje,  confined  to  single  cases, 
and  acting  through  the  local  anamia  or  hyperemia  qf  which  it 
is  an  important  cause.  The  inequality  and  inconstancy  of  the 
oculo-pupillar  and  of  the  vaso-motor  phenomena  as  well,  speak 
loudly  in  favor  of  this  view.  It  cannot  appear  at  all  Tinaccount- 
able  that,  in  theangio-paralytic  and  hypersemic  form  of  migraine, 
temporary  increase  of  blood-pressure,  increased  fullness  of  the 
small  arterial  and  venous  vessels,  should  act  as  an  irritant  upon 
the  sensitive  nerves  exactly  as  the  opposite  condition  of  vascular 
spasm  and  local  anaemia  does.  Experiments  have  proved  that 
diminution  and  increase  of  the  supply  of  blood,  local  hypersemia 
and  ansemia,  agree  in  many  other  respects  in  their  mode  of 
action  ;  that,  for  instance,  the  well-known  epileptoid  attacks 
occur  not  only  in  anaemia  of  the  brain  (as  in  the  experiments  of 
Kussraaul  and  Tenner),  but  also  in  hyperaemia  of  the  same  organ, 
caused  by  arrest  of  the  venous  current  discharged  from  the  brain 
by  closure  of  the  vena  cava  superior ;  ^  and  that,  in  like  manner, 
the  effect  upon  the  heart's  activity  and  the  rate  of  the  pulse  is 
quite  analogous  in  both  cases. 

If  the  interpretation  of  the  hemicranial  pain  here  given  is  the 
correct  one,  it  explains  also  some  of  the  minor  symptoms,  such  as 
the  paralgicB  in  the  province  of  the  nerves  of  sense,  which  may 
with  probability  be  referred  to  irritation  of  their  respective  cen- 
tral organs  (or  perhaps  of  their  peripheral  apparatus  %)  in  conse- 
quence of  the  periodic  vacillation  in  the  supply  of  blood.  The 
cutaneous  hyperalgesia,  the  hyperpselaphesia  observed  in  a  few 
cases  (Berger),  are  likewise  referable  to  the  change  in  the  amount 
of  blood  held  by  the  skin,  especially  in  the  case  of  arterial  hj'- 
penemia  of  the  latter.  The  tendency  to  vomit  was  referred  by 
da  Bois-Reymond  to  fluctuations  in  the  blood-pressure  within 
the  brain,  which,  however,  may  be  due,  not  solely  to  spasm  of 
the  vessels,  increasing  and  relaxing  by  turns,  but  also  to  some 
other  causes  of  a  mechanical  nature  capable  of  producing  anae- 
niia  or  hyperaemia.    The  ecchymoses  in  the  conjunctiva  of  the 

'  Hermann  and  E»efur  in  Pfla  'ger's  Archiv.  1870.  p.  3.  *  Landoia,  1  a 
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able ^^wmrrt  in  this  respect.  la  a  few  cas«s  the  malady  disap- 
pean  at  an  earlier  period  spoataneoasij,  or  aoder  the  influence 
of  reoMdiea  This  I  hare  obserFed  chiefly  in  young  persons  who 
were  free  from  any  demoiKliable  predispositioa,  such  as  heredi- 
tary tendency,  etc 

The  pTOffnasis  of  hemicrania  may  be  called  farorable,  in  so 
far  aa  it  netrer  directly  produces  any  severe  effects  which  seri- 
OfUdy  threaten  health  or  life.  Although  Moellendorff  says  that 
a  ''{rfethora  of  the  abdominal  organs"  and  a  great  tendency 
to  broncho- tracheal  catarrhs  and  emphysema  of  the  lungs  are 
developed  in  all  persons  who  are  subject  to  migraine,  yet  it  must 
be  said  tliat  this  is  a  most  exaggerated  statement ;  the  matters 
ft  r»<fer»  to  are  not  properly  the  consequence  of  migraine  as  such, 
but  are  co-ordinate  effects  of  the  same  cause— namely,  of  those 
local  and  general  disturbances  of  circulation  which  we  have 
bsarned  Ui  recognize  as  prominent  factors  of  hemicrania. 

On  the  other  hand,  the  prognosis  is  decidedly  unfavorable 
iMi  regardH  tlie  disease  itself.  A  spontaneous  disappearance  is 
raijjiy  to  |je  hojjed  for  in  youth,  and  not  with  certaiiity  in  old 
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The  results  of  treatment  are,  upon  the  whole,  very  unsat- 
!tory,  yet  it  must  be  admitted  that  of  hite  our  improved 
knowledge  of  the  causes  of  the  complaint  has  on;ihliid  xia  to 
enter  upon  a  rational  plan  of  treatment,  whieh  is  somewhat 
more  successfnl.  Old  cases,  and  those  dependent  on  a  lieredi- 
tary  taint  (neuropathic  predisposition),  present  of  course  the 
least  Lope  of  a  cure,  either  spontaneously  or  by  treatmeut. 


Treatment. 

A  treatment  directed  to  the  caitses  of  ^emicrania,  in  our 
present  state  of  ignorance  of  these  causes,  is  but  too  plainly 
impossible.  As  for  those  special  cases  in  which  a  unilateral 
tetanus  or  pamlysis  of  the  vessels  of  the  head  produces  the 
attacks  of  pain,  the  causes  which  periodically  excite  or  depress 
the  cervical  sympathetic  or  its  spinal  centre,  and  the  nature  of 
the  sympathetic  affection  itself,  are  entirely  obscure  at  present. 

The  treatment  required  hy  the  disease  is  partly  general — that 
is,  corresponding  at  least  in  theory  to  the  indicatio  morbi ;  and 
partly  symptomatic  or  palliative,  consisting  in  attempts  to  con- 
quer the  single  attacks.  Of  the  general  treatment,  the  greater 
part  depends  on  empiricism  ;  of  tlie  pailiacive,  a  few  ]K)iiits, 
deserving  of  attention  at  least,  are  rationally  derived  from  late 
pathological  discoveries.  It  is,  however,  not  always  easy  to 
rdiaw  a  sharp  line  between  these  two  classes  of  treatment,  in  the 
of  the  remedies  most  in  use. 

Among  the  great  number  of  remedies  administered  empiri- 
cally, the  preparations  of  iron,  quinia,  and  caffein  are  by  far  the 
most  popular,  and  certainlj'  not  without  reason,  althougli  the 
universal  agreement  in  praising  them  seems  to  show  that  they 
have  ■Dsually  been  adopt*^d  without  clear  views,  or  even  witli 
quite  wrong  views  of  their  action.  The  prpyiarations  of  iron^ 
esj)ecially  the  carbonate,  so  much  praised  by  Hutchinson,  Stokes, 
and  others,  are  hardly  specifics  against  migraine,  but  may  serve 
to  improve  the  constitution  of  anaemic  and  weakly  persons  who 
victims  of  migraine  as  of  other  forms  of  neuralgia.      In 

)mmending  quinia,  as  also  such  analogous  remedies  as  quin- 
oidin  and  bebecrin^  the  anti-periodic  effects  of  the  remedy  have 
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been  chieily  regarded,  and  the  tolerably  regular  recurrence  of 
the  attack  has  encuuraged  a  hope  of  corresponding  success  with 
the  remedy.  But  experience  shows  that  the  use  of  quinia,  no 
matter  in  what  form,  does  not  ordinarily  affect  the  regular  peri- 
odicity of  the  attacks,  especially  when  tliey  occur  at  wide  ijiter- 
vals  ;  but  thai  a  considerable  dose  of  quinia  (from  seven  and  a 
half  to  eighteen  grains),  given  once  or  more  often,  may  some- 
times shorten  an  attack  or  arrest  it  at  once.  It  is  possible,  as 
A.  Bernatrik '  and  others  have  pointed  out,  that  this  favorable 
effect  of  quinia,  and  the  analogous  action  of  caffein,  depend 
cliietly  on  the  fact  that  the  drugs  produce  an  increased  activity 
of  the  vaso- motor  nerves,  an  elevation  of  arterial  tension,  in  cases 
where  this  is  pathologically  di'pressed.  At  least,  according  to 
some  observations,  the  quinia  seems  to  have  the  greatest  effect  in 
the  angio-paralytic  or  neui'o-paralytic  form  of  migraine.* 

Cajf'i'iii  is  given  either  pure  or  in  the  form  of  citrate,  which  is 
really  only  a  mechanical  mixture  of  caffein  and  citric  acid  ;  and 
usually  in  pastilles,  containing  from  one-half  to  one  grain  each. 
This  is  probably  the  most  popular  })res('ription  in  migraine.  I 
must  confess  that  the  continued  use  of  caffi-iu  in  the  inter-])arox- 
ysmal  jMjriods  seems  to  me,  like  that  of  quinia,  to  be  of  less  value 
tlian  the  single  or  repeated  large  dose  of  one  or  two  grains  before 
or  during  the  attack.  The  same  is  the  case  with  the  subcutane- 
ous administration  of  caffein,  which  I  liave  tried  repeat<"'dly.  Tlio 
gtiaraua  -paxif,  which  has  been  much  praised  as  u  specific,  and 
recently  liy  Wilks '  among  others,  and  which  has  been  needlessly 
incorporated  into  the  German  pliarmacopoeia,  is  known  to  con- 
tain as  its  active  principle  guaranin,  which  is  perfectly  identical 
with  caffein.  Thanks  to  the  puffs  it  has  received,  it  still  retains 
a  special  popularity  with  those  who  suffer  from  migraine. 

These  facts  entitle  us  to  place  a  special  confidence  in  the 
action  of  another  remedy,  in  cases  of  the  angiu-jiaralytic  form. 
This  i*emedy  is  ergotiji  (aqueous  extract  of  ergot),  which  we 
know  to  produce  contractions  of  the  blood-vessels ;   an  action 


'  Wiener  Med  Presse.   1807.   No.  2S. 

'  Cf.  Enlfitbiirg  and  Guttiminit..  P.ithologie  des  BjrmpatiiicaB.  p.  26. 

*  British  Med.  Joum,  April  20,  1872. 
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which,  according  to  Wernich,  Holmes,  P.  Vogfc,^  and  others,  is 
probably  effected  by  means  of  the  vaso-motor  centre  in  the 
medulla  oblongata.  I  have  lately  used  this  remedy  (which 
Woakes  *  recommends  very  highly),  both  in  migraine  and  in  the 
non-unilateral  cephalalgia  vasomotoria,'  with  decided  success,  in 
doses  of  from  nine  to  fourteen  grains  daily  in  the  form  of  pills. 
Berger  *  employed  the  remedy  in  the  form  of  subcutaneous  injec- 
Uons  in  tw^o  cases  of  angio-paralytic  hemicrania,  with  a  repeat- 
edly favorable  action  upon  the  symptoms. 

I  will  mention  only  a  few  other  remedies  —  some  of  recent 
renown,  others  of  an  old  fame  newly  revived.  Such  are  strych- 
nia, arsenic,  nitrate  of  silver  (Clifford  AUbutt),  sulphate  of  nickel 
(Simpson),  bromide  of  potassium  (Ferrand,  J.  D.  Davis),  chloride 
of  ammonium  (Anstie),  oil  of  turpentine  (Warburton  Begbie), 
lupulin  (Iluguier).  In  former  times  the  "digestives"  were 
popular,  especially  the  great  multitude  of  bitter  and  aromatic 
remedies.  The  causal  relations  of  migraine  to  disturbances  of 
digestion,  especially  to  those  of  the  stomach,  which  were  said  to 
be  removed  by  tlie  latter  remedies,  are  quite  as  problematical  as 
are  tlie  curative  successes  of  the  drugs  in  the  presence  of  the 
actual  disease. 

Among  the  spas  and  water-aires,  the  best  reputation  is  pos- 
sessed by  the  iron  springs  and  Iron-moor-hatlis  (Pyrmont,  Pran- 
zensbad,  Schwalbach,  Reinerz),  and  the  sea-hath  ;  the  reputation 
is  not  undeserved,  though  the  benefit  is  usually  for  the  most  part 
transitory.  The  continued  use  of  the  treatment  in  cold  water 
eslabli^Jimenis,  and  the  residence  in  lofty  mountain  regions  (as 
St.  Moritz,  w^here  there  are  also  iron-springs),  have  often  proved 
of  benefit  in  my  experience. 

In  treating  the  single  attack,  it  has  long  been  known  that 
certain  precautionary  measures  are  indispensable,  in  order  to 
exclude  as  far  as  possible  external  sources  of  irritation,  and  to 
ensure  mental  and  physical  quiet.  The  posture  should  be  that 
of  rest,  and  in  the  ansemic  form  the  patient  should  lie  flat  on  the 

'  Berliner  klin.  Woohenachrift.  1872.  No.  10. 
'British  Med.  Joum.    1868.  IL  p.  360. 
•Berliner  klin.  Wochenaohrift  1873.  No.  15. 
♦L.C.  p.330. 
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back,  witli  the  lu'ail  a  little  raised ;  she  should  remain  in  a  moder- 
ately lighted  chamber,  noises  and  disturbance  of  eveiy  sort  being 
kept  away.  Tliese  are  indispensable  precautions  during  an  attack 
of  hemicrania,  and  they  usually  diminish  its  severity  and  dura- 
tion. The  adiniiiistration  of  j^>o7/^/a^/f»e  inedichitx^  however,  is 
found  less  useful  upon  the  whole  than  in  other  forms  of  neural- 
gia ;  sometimes  they  seem  even  to  do  harm,  by  annoying  and 
disquieting  the  patient,  who  often  longs  for  nothing  more  than 
to  be  let  alone,  knowing  full  well  from  her  own  experience  and 
that  of  others  how  uncertain  is  the  effect  of  remedies.  In  such 
cases,  therefore,  we  should  avoid  the  useless  and  unwelcome 
TToXv-rrpayftoa-iipj],  which  is  60  unsuitable  to  the  chaiucter  of  a 
scientiJic  physician.  Among  the  okler  palliatives,  cold  and  com- 
presston  often  do  some  good,  though  but  to  a  very  slight  and 
temporary  extent.  It  is  very  proper  to  keep  an  ice-bag  applied 
for  a  long  time  to  the  forehead  and  temple.  The  weight  t)f  the 
bag  has  also  an  advantage  in  the  compression  it  exercises  ;  for 
this  reason,  and  because  of  its  superior  cooling  effect,  it  Jinds  no 
substitute  in  cold  applications  or  even  ice-clotlis  ;  besides,  all 
wet  applications  have  to  be  changed  often,  wet  the  patient,  and 
therefore,  if  they  do  not  produce  a  very  speedy  and  convincing 
effect,  must  be  soon  given  up. 

Compression  of  the  head  against  a  firm  body,  by  the  support- 
ing hand  orJjy  a  cloth  wound  rtrmly  about  the  ht*ad.  are  palliative 
remedies,  known  to  most  patients,  but  very  alight  and  transient 
in  their  effects.  Of  much  more  certain  result,  in  the  cases  before 
described,  is  the  compression  of  ike  carotid,  a  procedure  which 
only  the  plu'sician  himself  can  execute,  wliich  most  patients  bear 
unwillingly,  and  Init  a  short  time,  and  which  relieves  only  for  so 
long  as  it  is  actually  applied. 

In  regard  to  the  use  of  nftrcotlcs  during  the  attack,  the 
opinion  exin-essed  concerning  palliatives  in  general  will  apply — 
whether  the  adnunistratiun  by  the  mouth  or  the  subcutaneous 
83'ringe  is  preferred,  whether  opium  and  its  alkaloids,  or  bella- 
donna and  simihir  n'mediea  are  tried.  The  coni])anitively  small 
benelit  of  Ijypodermic  injections  in  hemicrania,  as  compared 
with  their  success  in  other  neuralgias,  must  be  ascribed  partly  to 
the  circumstance   that  in  this  case  no  single  nerve-branch  or 
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cntaneons  nerve-district  is  affected,  so  that  the  favorable  local 
ftction  of  the  narcotic  is  of  no  advantage.  Thus,  ex  jumntlbus 
tt  noit  juvantibus,  it  is  often  easy  to  distinguish  a  hemicrania 
from  a  frontal  neuralgia.  If  a  few  physicians  have  observed  very 
results,  and  sometimes  a  permanent  cure,  from  tlie  iujec- 
tJon  of  morphine  in  hemicrania,  it  is  possible  that  in  such  cases 
there  may  have  occurred  a  confounding  of  hemicrania  with  symp- 
tomatic headache  of  another  sort,  or  with  frontal  and  temporal 
uenralgias. 

The  epidermic  application  of  narcotics  and  anaesthetics  {e.  f]f., 
friction  with  ointment  of  belladonna  or  veratria,  rubbing  tlie 
Lead  with  pomade  of  chloroform,  according  to  Cazenavo's  direc- 
tions) is  certainly  of  still  slighter  value,  though  not  wholly 
doubtful. 

Of  the  symptomatic  action  of  quinia,  caffein,  and  ergotin  in 
the  angio- paralytic  form  of  migraine,  we  have  spoken  before.  On 
the  other  hand,  another  and  a  very  recent  i-emedy  seems  to  play 
au  important  part  in  the  sympathico-tonic  form,  namely,  the 
nilrile  of  amyl.  The  indication  for  its  use  depends  on  the  fact 
that  it  possesses  the  power  of  dilating  tlie  blood-vessels,  although 
whether  by  acting  on  their  contractile  elements  (Richardson,' 
Lander  Brunton,*  Wood')  or  by  paralyzing  the  vaso-niotor  sys- 
tem (Bernheim*  and  others),  is  as  yet  unsettled  ;  when  inspired, 
it  causes  almost  instantl}'  an  intense  reddening  of  tlie  face,  a  feel- 
ing of  great  heat  in  the  head  aud  face,  injection  of  tlie  conjunc- 
tiva, great  acceleration  of  the  pulse,  with  diminished  tension  of 
the  radialis ;  if  the  inhalation  is  continued,  symptoms  of  fainting 
may  easily  supervene.  Berger^  first  used  the  nitrite  of  amyl  in 
a  case  of  migraine,  evidently  of  the  sympathico- tonic  form,  with 
almost  instant  effect ;  the  pain  was  "charmed  away,"  us  it  were, 
and  did  not  return  during  the  day.     Vogel  and  Ilolst,'  and   I 


'Med.  Times  and  Guette.  1870.  II.  p.  4G9. 

*  Arfoeiben  des  phyaiologwoben  iMtitnts  zu  Leipzig.  1869.  p.  101. 

*  Americjui  Joar.  of  Med.  Science.  July,  1871,  p.  39,  and  Oct.  p.  339. 
•lUneget's  Archiv  f.  Phys.  VIII.  p.  a>4.     Compare  alfio  Eulenburii  and   GuUmttnn, 

Znr  Kenntniss  and  Wirkung  des  Aniyluitrits.  Reu^iert'a  and  dii  Doia-Reyinonds  Archiv. 
W73.  PL  441.     Pick.  Centralblatt.  1873.  N"o.  h^. 

» Beriinex  Idia.  Wochcnschr.  1871.  No.  2. 

*Da(pater  med.  Zeitachrift,  1871.  XL  p,  301. 
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myself  also,  have  seen  the  momenhuy  disappearance  of  tlie  pain 
in  cases  that  presented  the  features  of  vascular  spasm,  bat  the 
pain  returiii'd  in  most  instances  after  some  thne.  In  these  inha- 
lations the  greatest  care  must  be  taken,  especially  if  tlie  patient 
is  anfpmic ;  beginning  with  a  dose  of  one  drop,  we  nia^'  by 
degrees  rise  to  three  or  five  drops,  and  in  case  of  need  r»-peat 
the  inhalation  after  a  time.  Anything  more  than  a  palliation 
of  the  trouble  I  have  never  seen ;  but  Hoist  states  that  in  a 
femali>  patient  the  attack  itself  was  not  only  cut  short,  but  the 
following  attack  was  postponed  longer  than  usual. 

Hoist  stated,  as  the  result  of  observation  in  liis  own  case, 
tliat  in  pronounced  attacks  of  migraine  the  free  use  of  any  warm 
drink  gave  relief  at  the  moment  when  general  perspiration  broke 
out.  It  is  necessary  to  reiniiul  the  reader  tliat  in  many  cases  of 
migraine  the  use  of  warm  drinks  provokes  or  aggravates  the 
attacks.  Tlu'  inhalation  of  carbonic  oxidii  gas,  praised  by  A. 
Maj'cr,'  may  perhaps  derive  its  good  elTects  from  the  known  fact 
that  it  paralyzes  the  vaso-motor  nerves,  and  thus  may  probably 
remove  a  temporary  spasmodic  condition  of  these  nerves. 

An(jther  modern  remedy  of  great  importance,  botli  in  reliev- 
ing the  symptoms  of  various  forms  of  migraine,  and  perliaps 
also  in  accomplishing  a  permanent  cure,  is  the  constant  galcanic 
current. 

This  remedy  seems  to  have  a  destiny,  such  as  hardly  any 
other  possesses,  in  the  treatment  of  liemicniiiia,  fur  it  places  in 
our  hands  the  power  of  exercising  a  real  and  powerful  iuHuence, 
locally  limited,  regulable  in  respect  to  quantity  and  quality, 
upon  the  cervical  sympathetic  and  the  upper  regions  of  the 
spinal  cord  in  the  human  subject.  The  electrical  method, 
based  in  part  upon  du  Bois-Reymond's  and  MoellendorflTs 
theories,  and  in  part  developed  independently,  has  therefore 
accomplished  much  in  conquering  the  disease,  and  has  success- 
fully ado]ited  certain  empirical  procedures  in  its  treatment.  E.v- 
amples  are  furnished  by  Benedikt,'  Frommhold,'  Fieber,*  M. 


'  Wienor  med.  Presne.  1865.  No.  48. 

'  Elektrothorrvpie.  Vienna.  18(18  (and  new  t.A.  in  1875]. 

'  Dio  Mi^jraine  uud  ihrc  Heilung  dtirch  Elektricitiit.  Pestli,  1SS8. 

*  Compeadiuiii  der  Blektrotbem|tLC.    Vienua,  1800. 
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thai,' Althans,' and  others.     Hoist' was  the  first  to  carry 

practically,  in  connection  witti  t]w  ptilar  method  of  Brenner,* 

really  methodical  and  rational   application  of  the  constant 

current,  based  on  the  diaffnosis  of  the  semral forms  of  mif/ralne, 

a  point  upon  which  I  insisted  as  necessary,  several  years  ago. 

Hoist's  method  consisted  in  placing  one  electrode,  the  ono 
from  wliich  sjKJcial  action  was  exjjected,  npon  the  cervical  part 
of  the  sympathetic,  at  tlie  inner  edge  of  the  sterno-cleido-mastoid 
muscle — this  electrode  is  long  and  narrow  and  lias  considerable 
surface  ;  the  other  one  is  placed  on  tlie  palm  of  the  hanil,  and  the 
circttit  closed.  In  heiaicrania  syinpathico-tonica  tlie  pule  on  the 
neck  was  made  positive ;  the  current  (from  ten  to  fifteen  ele- 
ments) was  closed  suddenly,  and  after  a  passage  of  two  or  three 
minates  waa  gradually  stopped.  In  heniicrania  nenroparalytica, 
on  the  contrary,  the  negative  pole  Avas  applied  to  the  above  spot, 
while  the  current  was  not  only  suddenly  closed  in  the  metallic 
part  of  the  circuit,  but  was  mad*?  to  produce  a  powerful  e.vcita- 
lioii  by  means  of  repeated  closures  and  openings,  or  in  some  cases 
bv  reversals.  The  former  procedure,  intended  to  bring  about  a 
direct  diminution  of  the  e.xcitement,  was  used  more  commonly 
by  Hoist,  especially  in  cases  where  the  condition  of  the  muscles 
of  the  vessels  was  uncertain ;  for  lie  regards  as  tiie  primary  cause 
of  every  liemicrania,  even  if  it  manifests  itself  in  its  secondary 
stage  of  paralysis,  an  abnormal  excess  of  excitability  of  the  vaso- 
motor nervous  system  of  certain  vascular  territories  (or  cerebral 
regions) ;  and  when  this  abnormal  e.xcitability  is  lessened,  it  ia 
probable  that  the  disposition  to  a  secondary  stage  of  relaxation 
of  the  vascular  walls  is  removed.  The  observations  made  by 
Hoist,  some  thirty  in  number,  are  very  much  in  favor  of  the 
practice  above  described.  Usually  a  sense  of  comfort  and  relief 
came  in  a  very  short  time;  in  a  few  cases  there  was  a  lengthen- 

»ing  of  the  intervals  between  attacks. 
The  induced  current  has  also  becm  recommended,  espei:ially 
by  Froramhold  and  Fieber.     The  former  prefers  the  primary 

'  Eandbiich  der  D'u^nastik  und  Therapie  der  XcrrcnkraiikbeitcD.  Erlnngen,  1S70. 

'Treatise  on  roedtcal  electricity,  etc.   3d  edition.   LondoD,  1873. 

'L  c  .  p  27.T  ct  ««<j. 

'Leiubucli  der  fa&ationellen  Xerrenknuikbeiten.  p.  131. 
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induced  current,  and  applies  one  of  the  poles  to  the  median  line 
of  the  back  of  the  neck,  high  up,  the  other  upon  the  forehead  or 
the  arcus  superciliaris.  Fieber  recommends  the  use  of  the 
so-called  electric  hand :  the  patient  takes  one  conductor  in  his 
hand,  the  operator  holds  the  other  in  his  left  hand,  while  press- 
ing the  palm  of  his  right  firmly  upon  the  patient's  forehead, 
which  is  previously  wetted.  Fieber  says  that  this  treatment 
seldom  fails,  and  sometimes  produces  surprising  results.  Alt- 
haus,  on  the  contrary,  found  faradization  useless  in  most  cases, 
while  the  passing  of  the  constant  current  continuously  through 
the  head  was  of  value. 
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et  du  plexns  cardiaque  dans  Tangine  de  poitrine.  Gaz.  mf-d.  1804.  p.  432. — 
CHertpcnjer,  Die  IlerabrSune.  Neuwicd  and  Lei|)zig,  1865. — Philipp,  Berl.  klin. 
Wochenschrift.  1865.  Nos.  4  and  S.—Surmay,  Union  mf-dicalo.  1866.  No.  80. 
84. — LandoU,  Der  Sjmptoinencomplcx  "  Angina  ix'ctoris  "  physiologiscli 
ilysirt,  nelist  Grundlinien  einer  riitiouellen  Thcrapie.  Correspondenzblatt  fiir 
Psychiatric.  IMS.—Friedreieh,  Lehrbuch  der  llerzkrankheitrn.  ISdl.—  Ctdin, 
Gaz.  hebd.  1867.  No.  29.  p.  A^^.—Dklhuon,  Tmusacl.  of  the  Pathol,  Soc.  1867. 
XVIL  p.  ^S.—Ltnuler  Brunton,  Lancet.  July  27,  1867.  p.  97 .—Nolhiiagel, 
Angina  pectoris  rasomotoria.  Dcntschcs  Archir  f.  klin.  Med.  1867.  p.  309. — 
r  Du*rX  Lehrbuch  der  Herzkrankhciten.  1868. — Eulenhirg  and  Landoig,  Die 
Tasfjnintorischen  Neurosen.  Wiener  med.  Wochcnschr.  1868.  No.  65. — Lfishman, 
Glaagow  Med.  Journal.  1869.  p.  MQ.—LoeJc&art  Clarke,  St,  George's  Hosp, 
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Reports.  IV.  1800.  p.  W.—ILuUon,  Edinh.  Med.  Jour.  XVI.  p.  45.  July,  1870. 
—  0<jU,  BiJti&h  and  Foreign  Med.  Rt'V.  Oct.  1870.  p,  447.— /V/rtM/i,  Bull,  de 
IhCr.  1S70.  pp.  337  and  385. — Sanderton  audi  AnttU,  London  Clinical  Society. 
Feb.  11,  ]  870.— H'oo^i,  Amer.  Jour,  of  Med.  Sci.  1871.  p.  Z^^.—Eulenburg, 
Lclirbuuli  der  ruuctionellen  Nervenkranklidtcn.  1871. — An$tie,  British  Med. 
Jour.  Nov.  11,  1871. — Piter,  Nfirralgie  diaphragmatique.  Arcli.  gf-n.  April  and 
June,  1871. —  Orodtenthy,  Inaug.  Diss.  Ikrlin,  1872. — ton  Huehner,  Archiv  fiir 
klin.  Med.  XIL  187a.  Heft  5. 


We  designate  by  the  name  of  angina  pectoris  a  group  of  syrnp- 
toitiB, of  which  the  most  dianit'teristic  are  the  following:  Pain  in 
the  region  of  the  heart,  occurriiig  in  paroxisms,  whicJi  usually 
radiates  orer  the  loft  side  of  the  thorax  and  the  left  arm,  more 
rarely  over  both  sides  and  arms  ;  the  pain  is  associaied  tcith  a 
pecidiar  sensation  of  anxiety  and  constrictiony  and  qften  al^o 
with  other  motor,  vaso-motor,  and  sensitive  disturbances.  Steno- 
cardia is  another  name  for  these  attacks.  Tlie  period  between 
the  paroxysms  is  free  from  pain,  and  usually  from  all  otlier 
symptoms.  The  disease,  therefore,  bears  the  plainest  marks  of 
a  neurosis,  and  may  be  classed,  according  to  its  symptomatol- 
ogy, with  tlie  visceral  nruralyias,  including  cardialgia,  colic, 
liysteralgia,  and  no  forth. 


History. 


^ 


Heberclen  gave  it  the  name  of  angina  pectoris,  from  the  tor- 
turing aitxiety  (angina  from  angi ;  Inidly  (ranshited  b}'  Herz- 
braeune,  in  German).  At  the  same  time,  or  a  little  earlier 
(1708),  the  disease  was  described  liy  Rougnon.  Later  observers 
described  it  under  the  following  names,  now  antiquated  :  Asthma 
convulsivum  (Eisner,  1778),  Asthma  doloriticum  (Darwin,  1781), 
Diaphragmatic  Goat  (Bntler,  1791),  Asthma  arthriticum  (Schidh, 
1793),  Syncope  anginosa  (Parry,  1709),  St^^rnalgia  (Batimes,  1806), 
Sternocardia  (Brera,  ISIO),  Pneumogastralgia  (Toallier,  1826), 
Cardiodynia  (Baumgaertner,  Harless),  The  majority  of  these 
eynonj'^ms  show  ignorance  regarding  the  true  nature  of  the  dis- 
ease;  they  lay  weight  sometimes  on  tlie  apparent  seat  of  pain, 
sometimes  on  tlie  analogy  with  attacks  of  asthma  or  s3'ncope, 
sometimes  on  the  supposed  connection  with  arthritis,  whicli  was 
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ially  noted  by  English  observers.  Parry  first  called  atten- 
tion to  the  coincidence  of  stenocardiac  attacks  with  ossification 
of  the  coronarj'  arteries  of  the  heart,  and  Percival  in  1773  to  the 
coincidence  with  diseases  of  the  abdominal  organs.  Testa,  Brera, 
I^thain,  and  others  explained  the  attacks  as  due  to  enlargement 
or  dislocation  of  single  organs  of  the  abdomen,  which  pressed 
mechanically  against  the  heart. 

Most  later  pathologists  have  either  assumed  an  exclusively 
oerrous  origin  for  the  disease,  or  else  have  assumed  the  exist- 
ence of  a  nervous,  dynamic  form  in  addition  to  the  organic,  or 
the  one  complicated  with  heart-disease ;  of  the  former,  the 
origin  was  assigned  to  a  great  variety  of  nerve-trunks  more  or 
ksa  remotely  connected  with  the  heart.  Sometimes  the  phre- 
nic nerve  (Bouillaud),  sometimes  the  intercostals  (Jolly),  were 
thought  ciiiefly  implicated  :  but  the  vagus  (Lartigue,  Desportes, 
Chapman)  and  the  sympathetic  (Lobstein,  Laennec)  were  the 
favorites,  yet  they  failed  to  bring  the  phenomena  of  angina 
pectoris  into  agreement  with  the  known  functions  of  tliese 
nerves,  which  have  been  only  very  recently  explained.  The 
disease  was  regarded  as  essentially  a  neurahjia  of  the  nerres  of 
the  litart;  thus  Laennec  called  it  neuralgia  cordis.  Trousseau 
aa  *•  epileptiform  neuralgia,''  and  Romberg  and  Friedreich  a 
Lypera*sthesia  of  the  cardiac  plexus.  Others  laid  stress  not 
only  on  the  neuralgic  character  of  the  disease,  but  also  on  the 
accompanying  symptoms,  especially  the  paroxysniul  altt-nition 
of  the  action  of  the  heart ;  and  thus  Doiumes  and  Juliu  desig- 
nated the  condition  &s paresis  or  paralysis^  Stokes '  as  a  tempo- 
rary increase  of  weakness,  in  a  heart  already  weakened,  with 
fatty  change  in  its  muscle  (and  with  hypergesthesia)  ;  Bamber- 
ger, contrary  to  Stokes,  as  increased  action  of  the  heart,  hi/per- 
is^ with  hyperesthesia ;  von  Diisch  as  hyperesthesia,  with 
s  of  the  heart ;  Eichwald  as  over-exertion  of  the  heart,  duo 
mechanical  obstacles  to  its  activity  ;  others  (as  Barkow)  even 
called  it  a  trophoneurosis  of  the  heart,  cardioneitrosis  trophica. 
Some  autopsies  of  Lancereaux's  (1866)  pointed  to  an  affection  of 
the  cardiac  plexus ;  the  aorta  and  the  coronary  arteries  were,  at 


'  Diseases  of  the  Heart  and  Aorta,  Dablin,  1S54,  p.  486. 
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all  events,  found  altered  in  the  same  cases.  Almost  at  the  same 
time  Calien  (1SC3)  expressed  the  belief  that  aii.mina  pectoris  must 
be  classed  with  tlie  raso-mofor  neunms.  Altliough  tliis  assum] 
tiun  of  Cahen's  was  quite  untenable  and  incorrect,  yet  in  somi 
respects  it  gave  a  decisive  turn  to  the  controversy  ;  he  deduced 
the  symptoms  of  angina  pectoris  from  a  vaso-motor  neurosis 
accompanying  intercostal  or  bronchial  neuralgia — that  is,  from  a 
spasm  of  the  blood-vessels  of  tlie  li«*art  or  the  lungs.  He  wj 
quite  aware  that  there  was  absolutely  no  proof  of  this  sujiposiJ 
tion  at  that  time.  Traube'  thought  it  ]>ossible  to  refer  certain" 
symptoms  of  the  stenocardiac  attack  (the  rapidity  of  pidse  and 
the  diminished  size  with  increased  tension  of  the  blood-vessels) 
to  an  increased  excitement  of  the  vaso-motor  nervous  centre. 
Landois  (1803)  first  subjected  all  the  symptoms  of  angina  pec- 
toris to  a  thorough  and  systematic  physiological  analysis,  and 
divided  the  disease,  in  accordance  with  the  results  of  this  anal}'- 
sis,  into  four  classes,  caused  respectively  by  :  1.  Disturbance  of 
the  activity  of  the  excito-motor  cardiac  nervous  Bystem ;  2. 
Conditions  of  irritation  in  the  region  of  tlie  cardiac  bi-anches  of 
the  vagus ;  3.  Retiex  excitement,  due  to  irritation  of  the  organs 
of  the  abdomen  {anffina  pedorL^  rrJl.er.lori a)  \  4.  An  affection  of 
the  vaso-motor  nerves  of  all,  or  of  most  regions  {angma  pectoris 
vasomotoria).  M 

Snbsequentl}^  in  1867,  Nothnagel  described  some  cases  of 
angina  pectoris  vasomotoria,  and  LanJoig  and  I  described  it  in 
our  monograph  upon  the  vasomotor  neuroses ;  finally,  Gutt- 
mann  and  I  examined  into  the  part  taken  by  the  several  nerves 
belonging  to  the  cardiac  plexus,  and  especially  by  the  sj^mpa- 
thetic.'^  The  view  of  the  nature  and  pathogem^sis  of  the  disease 
thus  obtained,  though  very  defective,  was  considerably  enlarged 
by  a  series  of  physiological  experiments  upon  the  sphere  of 
action  of  the  cardiac  and  vaso-motor  nerves  (v.  Bezold,  Goltz, 
Bernstein,  Ludwig,  M.  and  E.  Cyon),  or,  to  speak  more  cor- 
rectly, it  was  first  rendered  tenable  by  those  experiments.  Patli- 
ological  anatomy  has  as  yet  contributed  little  that  is  of  use  ; 


'  STinptoine  der  Krnnkfaeiten  dea  Respiratioos-  and  CircuIatiotiHapparatea.   3.  41. 
*  Fathologie  dea  Sympathiciia,  ia  Gnesiager's  Arohiv  f .  Faychiatiio.  p.  G8S. 
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Etiology. 


angina  pectoris  belongs  to  that  class  of  ntniroscss  whicli  show 
most  convincingly  how  much  we  owe  to  the  discoveries  of  experi- 
nn-nful  physiology  and  their  pathological  apiiliciiHon,  :nid  hnw 
far  mistaken  in  point  of  fact  those  are  who  t'xpect  to  lind  in 
pathological  anatomy  the  source  of  every  improvement  in  neuro- 
pathology. Perhaps  no  ray  of  light  would  ever  have  penetrated 
the  obscurity  in  wliich  this  disease  was  wrapped  if  Physiology 
bad  not  shot  forth  those  light niiig-Hashes  of  hers,  which  threw 
such  a  wonderful  iilutuiiiation  upon  the  whole  matter. 

■  Only  a  few  scant}'   indications  of  the  etiology  of  angina 
"     paitoris   can   be  given.      Wn   do   not  liere,   nor   subsinjut^ntly, 

include  in   this  statement   the  stenocardiac  attacks  which  are 
.      properly  symptoms  of  certain  chronic  diseases  of  the  lieart, 

■  such  as  insufficiency  of  the  aortic  valves,  stenosis  of  the  aortic 
P^    orifice,  fatt}'^  degeneration  of  the  heart ;    nor  those  other  cases 

flue  to  the  circumstance,  hardly  possible  to  distinguisli  during 
life,  of  ossitication  of  the  coronary  arteries.  The  etiology  of 
these  cases  is  that  of  the  cardiac  diseases  named,  and  of  endar- 
terlitis  deformans.  But  if  we  confine  ourselves  to  the  uncom- 
plicated cases — those  of  angina  pectoris  in  the  narrower  sense, 
and  especially  angina  pectoris  vasomotoria,  we  have  but  very 
few  points  npon  whicli  to  base  our  etiological  views.  It  has  been 
considered  (after  the  formeriy  prevalent  fashion)  that  the  dys- 
crasifc  constituted  predisposing  influences;  especially  was  this 
thought  to  be  the  case  with  arthritis,  and  even  a  so-called  hemor 
rhoidal  diathesis.  As  for  the  supposed  connection  with  arthritis, 
the  case  is  probably  one  of  coincidence  of  arthritis  with  endocar- 
ditis and  endarterlitis,  and  the  stenocardiac  attacks  referable 
to  organic  diseases  of  the  heart  or  ossification  of  the  coronary 

(arteries.  A  connection  between  arthritis  and  the  pure  angina 
pectoris  cannot  be  established  upon  any  theoretical  ground,  and 
the  cases  contained  in  recent  liteniture.  which  have  been  more 
closely  sifted,  do  not  show  a  trace  of  such  a  relation.  It  were 
snportlnous  to  lose  a  word  in  speaking  of  the  hemorrhoidal 
diathesis.     It  seems  more  reasonable  to  ascribe  a  favoring  iutiu- 
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ence  to  anjcmia  ;  at  any  rate,  we  see  a  greater  frequency  of  angina 
j)C'ctaris,  as  of  many  other  neuralgias  {e.  g.^  intercostal),  in  anae 
niic  persons.  In  otlier  cases  a  hereditary  tendency  is  unmistak 
able ;  this  fact  and  many  other  circumstances  connect  the  disease 
with  the  group  of  constitutional  neuropathies,  not  to  meutioa 
the  peculiar  cunnectiou  often  existing  with  other  diseases  of  tha 
group,  such  as  liysteria,  in>jaiiity,  and  epilepsy.  Attacks  of 
angina  jtectoris  may  form  a  syuiptom  of  hysteria;  they  may 
hrrald  the  epileptic  attack,  or  may  alternate  with  it ;  they  may 
precede  the  outbreak  of  maniacal  or  melancholic  conditions,  or 
may  constitute  an  intercurrent  s^'mptom  of  well-marked  and 
long-standing  disease  of  the  mind.  The  nature  of  the  etiological 
connection  here  existing  is  certainly  quite  hidden  from  ns ;  the 
terms  we  are  cornpelh.'d  to  put  up  with  for  the  present,  as  neuro- 
pathic constitution,  congenital  preformation,  etc.,  give  ns  uo 
explanation,  but  only  formulate  our  ignorance  with  precision  ;■ 
at  the  best,  they  are  but  hints  for  future  investigation. 

The  possible  predisposing  inliuences  of  age  and  sex:  cannot 
yet  be  tistablished  with  sufficient  certainty.  It  is  unquestionably 
true  that  angina  pectoris,  without  hereditary  tendencies  or  con-* 
stitutional  anonuilies,  may  occur  at  an  advanced  age.  But  when 
it  is  said  that  the  disease  lielongs  chiefly  to  advanced  age,  the 
etateraent  seems  to  rest  upon  a  confounding  of  the  true  angina 
with  stenocardiac  at  racks  due  to  cardiac  anomalies,  atheroma- 
tosis, etc.  The  male  sex  is  attacked  far  <)ftener  than  the  female — 
Forbes  says,  in  t!ie  proportion  of  11  to  1 — perhaps  because  it 
is  mure  exposed  to  the  inliuences  which  we  are  about  to  mention.  J 

As  a  direct  c^use  of  the  disease,  even  in  persons  predisposed, 
we  must  regard  the  inlluence  of  exposure  to  cold.     Some  good- 
observations  are  decidedly  in  favor  of  this  view ;    thus,   fo; 
instance,  lluebner  s:iw  a  case  in  which  the  attacks  appeared  fo: 
the  first  time  in  a  robust  man  of  seventy-four,  after  a  long  ride 
in  a  post-wagon   in  cold  weather.     The  harmful   iuHuence   of 
damp  and  cold  residences  is  ispecially  mentioned  by  Nothnagel. 
Besides,  the  <,r<v.-f.v/>c  smokhuj  of  tobacco  seems  to  deserve  to  be 
regarded  as  an  etittlogical  factor.     Beau  describes  eight  cases 
in  which  the  attacks  ceased  when  smoking  was  stopped,  and 
returned  when  the  i^tients  began  to  smoke  again.     The  like  is 
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TefKDrted  by  Savalle,  ChamplonnAre,  and  Bhitin,  and  I  mys«'If 
liave  made  out  several  quit^  analogous  oases;  I  have  also  ob- 
served very  exquisite  cases  of  angina  pix'toris  in  a  young  auaeuiic 
cigar-maker,  vpho  had  smoked  a  large  number  of  strong  cigars 
daily  for  sovei-al  yeare.  Finally,  certain  morbid  conditions  of 
the  thoracic  organs,  by  invoking  the  nerves  uf  the  cardiac  jilexus, 
and  morbid  conditions  of  tiie  alxloniinal  organs,  probably  by 
irritating,  in  a  reflex  manner,  the  sensitive  nerves  of  the  abdo- 
men, may  produce  the  symptoms  of  angina  pet^toris.  (See  below, 
"Anatomical  Alterations,"  and  "Analysis  of  Symptoms.'') 

General  Description  and  Course  of  the  Disease. 

Angina  pectoris  must  be  described  as  composed  of  attacks, 
separated  from  one  another  by  longer  or  shorter  intervals.  The 
intervals  are  usually  free  from  symptoms.  They  usually  begin 
rather  suddenly,  without  any  other  premonitory  signs  than  pain, 
which  begins  at  the  region  of  the  scrobiculus  cordis  or  the  lower 
part  of  the  breast-bone,  and  shoots  out  sometimes  over  the  left 
side  of  the  chest  and  neck,  and  sometimes  up  along  the  sternum 
to  the  left  arm  or  to  both  arms.  In  the  latter  case  the  pain  is 
less  in  the  riglit  side  of  the  cliest  and  the  rigiit  arm  than  it  is  in 
the  corresponding  part  of  the  left  side.  With  the  pain,  which 
is  often  called  "  constrictive,"  tliere  is  associated  a  peculiar 
feeling  of  anxiety,  of  impending  death — a  feeling  which  is  not 
rarely  met  witli  in  other  visceral  neuralgias,  such  as  cardialgia 
and  colic.  The  suddenness  with  which  thp  attacks  come  on  is 
(Specially  striking  ;  the  patients  are  not  rarely  overtaken  by  it 
lile  walking  or  at  work.  The  duration  of  the  single  parox3'sm 
is  usually  short,  commonly  only  a  few  minutes ;  but  sometimes 
the  attack  does  not  end  with  the  first  paroxysm,  intermissions 
or  remissions  being  followed  by  repeated  exacerbations,  so  that 
the  entire  attack  is  made  up  of  a  series  of  partial  attacks,  as  is 
the  case  in  many  neuralgias. 

Along  with  the  disturbances  of  sensibility,  disturbances  of 
the  action  of  the  heart  and  of  the  movements  of  circulation  and 
respiration  are  usually  seen,  which  may  present  great  variety. 
The  beats  of  the  heart  are  sometimes  small,  wanting  in  energy, 
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intonnittent,  and  even  int(;iTupted  hy  con^iidt'ralilc  ]Kiu8es  ;  somo- 
tiiues,  again,  they  are  increased,  become  violent,  and  are  accom- 
panied by  a  very  great  increase  in  the  force  of  tlie  beat.  At  the 
height  of  tlie  attack  of  pain,  the  action  of  the  heart  seems  usually 
to  be  weakened,  or  even  arrested  ;  in  the  intermissions  or  reiiiis- 
Bions,  on  the  contrary,  it  is  often  jnucli  strengtliened,  or  evea 
extraordinarily  violent.  The  pulse  shows  similar  variations;  in 
the  radial  artery  it  is  soiuetinies  small  and  of  slight  t<^nsion, 
sometimes  strong  and  full ;  sometimes,  even  in  the  cases  where, 
the  action  of  tin*  heart  seems  increased,  the  radial  arteries  exhibit 
but  a  sliglit  elevation  and  low  tension.  We  often  find  at  the 
beginning  of  tlie  attack  a  cord-like  hardness  and  contraction  of 
the  periplieml  arteries,  while  later  they  are  full  and  soft.  Sphyg- 
mograpliio  tests  also  show  an  increase  in  arterial  tension  in  the 
beginning  of  tho  attack,  but  later  a  diminution  (Lauder  Brunton), 
The  respinitioii  also  is  hastened,  is  even  violent,  dyspnoic,  but 
sometimes  retarded  and  superficial,  or  even  quite  arrested.  Bat 
the  latter  symptoms  are  essentially  effects  of  the  pain.  The 
patient  dreads  to  take  a  full  breatli ;  if  persuaded  to  try,  he  usu- 
ally succeeds  perfectly  well.  This  dcppudence  of  the  action  of 
respii-atiou  upon  piiiji  has  already  been  notictnl  by  Parry.  Tho 
respiration  may  also  be  quite  free  during  the  attack,  as  I  liave 
myself  observed  in  some  instances.  The  disturl)ances  of  the 
action  of  tlte  heai't  and  the  circulation  are  sliowii  by  changes  iu 
the  amount  of  blood  present;  in  the  peripheral  parts  and  in  their 
temperature.  During  tho  attack  the  skin  is  often  pale,  cold, 
dry,  almost  bloodless  in  the  hands  and  feet,  the  face  pale  and 
sunken ;  a  general  sensation  of  chhl,  chattering  of  the  teeth,  _ 
paralgic  sensations  (formication  and  prickling)  in  the  tips  of  the  f 
fingers,  may  be  caused  by  the  cutaneous  anajmia.  Towards  the 
close  of  the  attack,  or  after  it,  there  may  be  the  contrary  condi-  M 
tion  of  redness,  swelling,  increased  sense  of  warmth  in  the  skin,  ■ 
and  abundant  perspiration  may  be  secreted. 

The  course  of  the  disease  is  almost  always  extremely  chronic. 
Th«!  attacks  recur  (as  in  the  case  of  epilepsy)  at  extremelj-  varia- 
ble intervals ;  they  may  sometimes  be  suspended  for  years ;  in 
some  cases  they  may  occui"  for  a  time  every  day  without  visible 
cause.    I  have  never  observed  a  regular  periodicity  in  marked 
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angina  pectoris.  As  occasional  causes,  exposurB  to  cold,  bodily 
and  mental  exertion  (especially  exhausting  bodily  movement), 
and  mental  excitement,  may  be  naraud  as  jn-ovocative ;  the 
attacks  may  sometimes  be  excited  oi'  made  worse  by  pressm*e 
npon  some  points  that  are  sensitive  during  the  attacks,  or  con- 
stantly sensitive.  Such  points  are  the  spinous  and  transverse 
processes  of  the  cervical  and  upper  dorsal  vertebrje,  and  the 
region  of  the  inferior  angle  of  the  scapula.  It  is  rare  that  a  dimi- 
nution and  spontaneous  disappearance  of  the  attacks  occurs  as 
time  passes  on ;  on  the  contrary,  it  is  much  more  often  the  case 
that  they  grow  woree  and  more  frequent,  the  remissions  beiog 
sliorter  and  raai'ked  by  exhaustion. 

Anatomical  AUerations. 

We  do  not  here  describe  those  forms  of  angina  pectoris  which 
arp  complicated  by  faults  in  the  valves  of  the  heart,  or  fittty 
degeneration  of  this  organ,  nor  tliose  fornis  which  are  caused  by 
atheromatous  processes  in  the  aorta,  and  especially  by  ossifica- 
tioa  and  coniradion  of  the  coronary  arteries.  Anatomical  con- 
ditions of  the  latter  sort,  usually  connected  with  defects  of  the 
aorta  or  otiier  abnormalities,  liave  been  described  in  earlier  times 
by  Hofmann,  Jenner,  Black,  Parry,  Bircli,  Kreysigi^  Ritter, 
Sluis,  Ring,  Crisp ;  in  later  times  by  Philipp,  Wilks,  Waldeck, 
U|i[Mjlzer,  Fincham,  Mason,  Moorhead,  Dickinson,  Colin,  Loek- 
lurt,  Clarke,  Haddon,  Ogle,  Grodsensky  (Traube),  and  others. 
Tliat  these  changes  do  not  farnish  the  exclusive  basis  of  the 
f.niii)tom3  has  been  shown  by  the  discoveries  of  Senac,  Corvisnrt, 
Bianchi,  and  others,  who  even  found  extensive  ossification  of  the 
Coronary  arteries  without  symptoms  of  angina  ])ectoris  having 
been  observed  during  life  ;  also  hy  the  negative  results  of  exam- 
inations b}'  Jucine,  Johnston,  Lentin,  Erdmann,  Desjiortes,  Ileu- 
einger,  Jahn,  who  have  demonstrated  a  complete  integrity  of 
the  coronary  vessels  in  decided  angina  pectoris. 

The  nervous  apparatus  of  the  heart  formerly  received  little 
or  no  attention  at  autopsies.  The  first  positive  statement  seems 
to  have  been  made  by  Heine  (1841),  who  speaks  of  patliohigical 
elunges  in  the  cardiac  branches  of  the  vagus,  and  also  in  the 
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phrenic  nerve.  The  cast*  was  that  of  a  patient  treated  by  Skoda 
at  the  Vienna  clinic,  suffering  with  peculiar  attacks,  in  the  course 
of  which  the  heart  stood  quite  still  for  some  seconds,  usually 
during  the  period  of  from  foui-  to  six  pulsations,  while  the 
patient  suffered  from  the  feeling  of  inexpressible  anxiet}'.  At 
the  autopsy,  which  was  made  by  Kokitansky,  the  right  phrenic 
nerve  was  seen  involved  in  a  dark  blue  hard  knot,  dotted  with 
concretions  of  lime.  Among  the  lax,  pale  gray  cords  that  made 
up  the  i>lexns  of  cardiac  nerves  was  seen  the  cardiacus  mar/nus, 
which,  rising  from  the  plexus  between  the  pulmonary  artery  and 
the  descending  aorta,  just  below  the  arch,  entered  into  a  black 
nodule  of  the  size  of  a  hazel-nut,  and  was  thickened  before  enter- 
ing the  latter.  The  descending  branches  of  the  left  vaffiis  upon 
the  anterior  aspect  of  the  left  bronchus  appeared  similarly  inler- 
fered  with  by  a  nodular  blackish  blue  lymphatic  glaud  that  lay 
beneath  them. 

In  connection  with  this  an  observation  of  Haddon^s'  should 
be  mentioned,  concerning  the  case  of  a  nuan  affected  with  angina 
pectoris,  in  whom  the  left  phrenic  nerve  was  found  compressed 
by  a  bronchial  gland  of  the  size  of  a  hazel-nut,  situated  close  to 
the  root  of  the  left  lung,  and  iiililtrated  with  black  pigment. 
The  nerve-tubes  at  the  spot  seemed  not  interrupted,  but  slightly 
granular.  The  right  phrenic  nerve  was  normal,  the  vagi  and 
recurrentes  were  also  normal.  The  aorta  was  in  a  state  of  ather- 
omatous degeneration  and  aneurysmal  dilatation. 

Anatomical  changes  in  the  cardiac  plexus  have  been  found 
by  Lancereaux  in  a  patient  aged  forty -five,  who  exhibited  the 
usual  symptoms  of  angiua  pectoris  and  died  in  one  of  the 
attacks.  At  the  autopsy  there  appeared  a  contraction  of  the 
coronary  arteries,  and  an  alteration  of  the  aorta  at  the  point 
where  the  cardiac  plexus  lies  upon  it ;  the  ple.vus  was  in  a  vas- 
cular condition.  A  few  of  the  bundles  of  the  latter  were  envel- 
oped in  exudation,  and  the  outer  sheath  was  thickened.  Micro- 
Bcopic  examination  showed  an  abundant  accumulation  of  round 
nuclei,  which  had  pressed  asunder  and  compressed  the  nerve- 
tubes;   the  medullaiy  contents  of  the  latter  appeared  gmyish 
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lular.     In  two  other  cases  Lancereaiix  foiind  a  change  of 
leaorfcaat  the  sunie  spot,  with  the  same  cliai-actHristics,  likewise 
'associated  witli  consitlt-rable  narrowing  of  the  coronary  artories, 
whicli  makes  it  possible  tliat  there  was  an  affection  of  the  car- 
diac plexns,  analogous  to  that  in  the  first  case;  but  the  point, 
unfortunately,  was  not  investigated. 


Analysis  of  the  Symptoms  and  Special  Symptoviatology  qf  the 

Seceral  Forms. 

According  to  the  above  description,  the  cardinal  symptoms 
are  the  pains  nnder  the  sternum,  the  feeling  of  anxiety,  thf  dis- 
turbances in  the  action  of  the  heart  and  tlie  circulation  of  the 
blood,  wliile  the  changes  in  the  mechanism  of  respiration  are  to 
be  regarded  merely  as  consequences  of  the  pain.  We  shall 
attempt  to  refer  the  first  set  of  phenomena  to  definite  disturb- 
ances  of  the  innervation  of  the  heart,  ru)isfsi/)if/  in  an  ahnornml 
increase  or  diminidion  qf  the  actieity  uf  the  nertes  formintj  the 
cardiac  plexus. 

The  pain  with  wliich  the  attack  begins  arises  most  probably 
in  the  nei-vous  plexuses  of  the  heart ;  tliis  assumption  cannot  be 
demonstrated  with  the  same  anatomical  certainty  as  in  the  ease 
of  the  peripheral  nerves  whose  course  is  exactly  known  to  us, 
bul  one  circumstance  in  favor  of  it  is  the  fact  that  the  pain 
always,  or  nearly  always,  begins  at  the  spot  which  corresponds 
with  the  site  of  the  heart,  and  is  most  acute  at  the  same  poiflt. 
Dnder  normal  circumstances,  it  is  true,  the  heart,  like  all  invol- 
untary organs,  is  not  very  sensitive;  but  wo  need  no  more 
wonder  that  a  stimulation  of  its  sensitive  nerves  in  pathological 
conditions  should  excite  such  extreme  pahi,  than  that  such 
should  be  the  case  with  other  organs  of  vegetable  life.  The 
heart  derives  its  sensitive  nerves  from  the  vagus,  as  the  experi- 
ments of  Goltz  have  shown  in  the  case  of  the  frog's  heat  t,  and 
those  of  Gurbocki  in  that  of  the  rabbit's  heart.  In  mammalia 
other  sensitive  nerves  than  those  from  the  vagus  seem  to  enter 
into  the  cardiac  plexus  ;  for,  in  spite  of  tlie  section  of  both  vagi, 
the  animals  manifest  pain  when  tlie  auricles  are  mechanically 
irritated.    Accordingly,  we  must  perhaps  ascribe  a  sensibility  to 
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the  sympathetic  fibres  which  form  so  essential  a  part  of  the  car- 
(liiic  plfXiiH,  ami  espeoinlly  so  us  the  clianifteror  tlie  pain  closely 
re.sfiiihlps  tliat  oljseivird  in  other  uritations  of  the  sympathetic 
nerve,  as  in  gall-stone  colic,  in  enteralgia,  etc. 

This  neuralgia  of  tlie  carrliac  plexus  is  Bometinies  idiopjjthic, 
but  more  commonly  it  is  jirobably  due  to  n]ij:cliaiiical  infill ra(i«.)U, 
pressure,  and  other  injuries  of  the  plexus.  Such  causes  natu- 
rally occur  to  the  mind  in  certain  cases  of  organic  disease  of  the 
heart,  ossifieatioa  of  the  coronary  arteries,  valviilar  disease  of 
the  aorta,  and  so  forth.  The  cardiac  plexus  lies  behind  and  below 
the  arch  of  the  aorta  and  In  close  proximity  to  it,  so  that  morbid 
processes  in  this  vessel  may  give  rise  to  lesions  of  the  neighbor- 
ing plexus,  as  is  clearly  shown  by  the  results  of  the  autopsy 
made  by  Liincereaux.  Why  these  violent  attacks  of  pain  occur 
only  at  certain  periods,  in  the  form  of  paroxysms,  while  their 
supjiosed  cause  continues  in  existence,  is  no  better  understood 
than  in  tlie  case  of  other  neuralgias. 

In  those  cases  where  there  is  no  organic  change  in  the  heart-, 
we  have  no  idea  of  the  Immediate  cause  of  the  pain  in  the  cardiac 
region.  Those  changes,  Avhether  of  increase  or  of  diminution  of 
the  action  of  the  heart,  which  occur  during  the  attack,  cannot  be 
tlie  sole  cause  of  this  violent  pain ;  for  the  most  extreme  devia- 
tions from  the  normal  action  of  the  heart — both  the  incn-ase 
which  occurs  in  aortic  defects,  and  the  diiriinuiion  during  fatty 
change  of  tlie  muscular  tissue— produce  a  feeling  of  constriction, 
but  never  a  pain  like  that  of  angina  pectoris ;  while  moderate 
di'grees  of  irregularity  in  the  functions  of  the  heart  ai-e  often  not 
felt  at  all. 

Fur  this  reason  I  cannot  fully  agree  with  EichwakVs  theory 
of  the  cause  of  the  pain  and  the  nature  of  the  stenocardia.  As 
before  stated,  he  ascribes  the  attack  to  arrest  of  the  activity  of 
the  heart,  due  to  mechanical  obstruction,  and  explains  the  pain 
as  a  consequHUce  of  the  exertions  made  by  the  heart  to  overcome 
the  obstruction,  since  it  is  found  that  every  over-exertion  of  a 
voluntaiy  muscle  is  paiiiful.  Though  Eichvvald  explains  the 
phenomena  of  the  attack  very  well  by  means  ot  his  theory,  3'et 
it  is  necessary  to  remark  that  a  change  in  the  action  of  the  heart 
has  not  been  shown  to  be  the  first  symptom  of  a  stenocardiac 


AWOIWA  PECTORIS. — ANAL1 


'^MPTOMS. 


ttack ;  on  the  contrarj-,  the  patient  is  seiiied  in  the  midst  of 

ie  roost  perfect  health,  without  having  had  u.uy  palj)itations. 

leither  is  the  action  of  the  heart  during  the  attack  by  any  nuans 

1*0 violent  as  to  jjroduce  such  severe  pain.     Even  if  we  admit  the 

lesisteace  of  obstacles  to  the  activity  of  the  heart  in  ci-rtain  cases 

I  of  augina  pectoris,  yet  the  heart,  iu  cases  of  obstacles  in  the 

|«ortic  or  pulmonary  system,  usually  responds  in  quite  a  dliTereut 

\rzy,  namely,  by  increasing  the  force  of  its  beats.     And  finally, 

'  in  lliose  cases  of  angina  pectoris  in  which  the  heart,  under  ol)joc- 

tire  examination,  seems  (^uite  normal,  it  is  impossible  to  under- 

letand  how  such  hinderances  can  exist;  for  the  assumption  of 

[£ichwald,  that  irritation  of  the  vagi   may  constitute  such  a 

lerance,  is  only  tenable  when  the  pulse  is  retarded.     ^Vjid 

in,  why  should  a  rhythmic  retardation  of  the  heart  constitute 

aa  obstacle  to  the  movement  of  the  blood  i  We  can  at  any  time 

leaaen  the  rate  of  the  pulse  by  proper  drugs,  under  putlujlogical 

eucamstances,  without  ever  observing  in  consHijui'nce  abnormal 

seosations.      I  have  seen  a  pulse  of  only  twenty -eight  in  the 

minute,  owing  to  the  presence  of  central  disease,  without  the 

(patient's  feeling  the  slightest  ahntu-mal  sensation.  It  is,  therefore, 

' doubtful  whether  a  change  in  the  rate  of  acLitju  causes  the  pain. 

In  interpreting  the  pains  wJiicJi  radiate  from  the  prcecorrlial 

jion  to  other  parts  of  the  body,  especially  the  thorax  and  am, 

re  must  recollect  the  anatomical  relations  of  the  cardiac  plexus 

id  its  connections  with  the  nerves  of  the  neck  and  arm.^  Those 

ns  which  shoot  into  the  region  of  the  cervical  nerves  are 

tplained  by  the  connections  between  the  superior  cardiac  nerve 

)ni  the  ganglion  cervicale  primum)  and  the  anterior  brantihes 

the  four  ujiper  cervical   nerves;  those  extrnding  to  the  ann, 

the  numerous  connections  of  the  ganglion  cervicale  medium 

nd  inferins  (from  which  the  middle  and  inferior  cardiac  nerves 

■^originate)  with  the  four  lower  cervical  nerves,   uniting  in  the 

jilfxus  brachialis,  and  the  first  dorsal  nerve.     The  fact  that  the 

pains  are  more  frequent  in  the  left  arm  than  in  the  right  is  per- 

laps  caused  in  part  by  the  situation  of  the  heart  and  aorta  upon 

tlie  left  side,  which  naturally  gives  rise,  in  case  of  disease  of 


'  Compare  especially  Luuana,  L  o. 
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these  organs,  to  Jneclianical  i titer ferenci^  (Zini'ung)  with  the  nerves 
of  this  side,  and  in  part  by  the  fact  that  the  anastomoses  of 
the  nerves  are  believed  to  be  closer  on  the  h^f  t  side.  The  pains 
in  the  front  surface  of  the  chest  are  explained  by  the  branches 
of  connection  between  the  dorsal  nerves  and  the  bi-achial  ])lexus. 
Radiating  paina  in  the  region  of  the  diaphnigni  also  occur,  which 
may  be  referred  to  the  connection  of  the  phrenic  uen'e  with  the 
fourth  and  fifth  pairs  of  cervical  nerves,  and  through  them  with 
the  cardiac  nerves. 

That  the  pain  of  angina  pectoris  is  somBtimes  confined  to  one 
spot — the  pnecordial  region,  and  sometimes  shoots  out  over 
manifold  nerve-paths,  is  mainly  due,  apart  from  mechanical  con- 
ditions, to  the  varying  intensity  of  the  irritation  acting  upon  the 
cardiac  plexus.  According  to  the  analog}'^  of  utlier  nervous 
affections  we  may  assume  that  in  this  case  the  number  of  nerve- 
fibres  that  participate  increases  with  the  intensity  of  the  irrita- 
tion. In  seveml  cases,  which  I  had  the  opportunity  to  observe 
for  a  considerable  time,  the  extension  of  the  pain  was  always 
great  in  proportion  to  the  severity  of  the  initial  pain  in  the  car- 
diac region  ;  in  attacks  of  moderate  severity  the  shooting  to  the 
left  arm  was  almost  wholly  wanting,  the  pain  reached  only  to 
the  shoulder,  and  even  the  front  part  of  the  left  half  of  the  chest 
was  affected  in  a  smaller  extent  of  territory. 

Certain  accompanying  symptoms  referable  to  the  vagus,  as 
difficult  swallowing,  vomiting,  and  difficulty  in  phonation  (Lar- 
tigue),  are  probably  also  to  be  regarded  as  due  to  irradiation. 
They  must  be  referred  to  the  numerous  connections  between  the 
B3^ra pathetic  and  the  vagus,  especially  the  share  which  the  latter 
takes  in  the  formation  of  the  cardiac  plexus. 

The  peculiar  feeling  of  anxiety  and  oppression  seems  also  to 
be  connected  with  the  pain  in  the  heart ;  this  is,  at  all  events,  a 
more  natural  assumption  than  that  which  derives  the  feeling  of 
anxiety  from  an  impeded  action  of  the  heart.  In  several  visceral 
neuralgias  we  find  a  sensation  which  quite  corresponds  with  that 
feeling  of  oppression,  while  the  latter  is  entirely  wanting  in 
many  much  severer  obstructions  to  the  circulation  (as  in  the 
various  valvular  affections). 

The  disturbances  in  the  action  of  ike  Jteart  and  the  circitla- 


ffon,  which,  in  so  great  a  variety  of  farms,  accompany  the  steno- 
cardiae  attack,  cannot  be  snppost^d  to  depend  iipon  a  single 
distinct  portion  of  the  nervous  apparatus,  especially  in  tlie  lack 
of  j)aihologico-anatoniical  facts.  They  must,  in  accordance  with 
oar  pres«int  knowledge  of  the  physiology  of  the  innervation  of 
tLe  heart  and  blood-vessels,  be  referred  to  several  very  distinct 
eotu-ces,  namely,  disturbances  in  the  auiomatic,  the  regulatloe, 
and  the  sympatlietic  nen>es  of  the  heart.,  and  in  the  ^aso-motor 
\iiertoiis  trystem.  In  this  point  of  view  there  may  be  recognized, 
1st  least  in  theory,  four  possible  forms  of  angina  pectoris  (as  it 
tere,  four  roots),  though  the  isolated  existence  of  these  forms  is 
[bv  no  means  established  with  sufficient  certainty. 

1.  Auiomatic  s'/.stem  of  cardiac  nerves.     Inflnonces  which 
I'ict  directly  upon  tlie  ganglion  masses  embedded  in  the  muscle  of 
nhe  heart,  such  as  toxic  substances  introduced  into  the  ventricu- 
lar cavity,  or  solutions  into  wliich  the  entire  heart  is  plunged, 
ire  known  to  be  capable  of  jiroducing  immediate  annihilation  of 
[the  contractions  of  a  heart  which  has  been  removed  from  the 
Fchest  and  stUl  pulsates.     According  to  the  experiments  of  Lan- 
jis,"  the  disturbance  of  this  automatic  action  of  the;  cardiac 
flia,  which  takes  place  under  the  direct  action  of  certain 
ms,  may  be  of  two  sorts :  if  weak  solutions  are  injected  into 
the  endocardium  of  the  frog  a  stimulation  of  the  ganglion  cells 
ccurs,  with  an  increase  in  the  rate  of  speed  of  the  heart ;  but  if 
le  solutions  are  stronger,  the  ganglia  are  rapidly  paralyzed  and 
le  heart  is  arrested.     In  a  similar  way  the  ganglia  of  the  heart 
Bay  be  affected  in  pathological  conditions.     If  their  rhythmic 
rtivity  is  interfered  with  in  any  way,  either  by  the  existence  of 
tomial  resistance  to  the  movement  of  the  blood,  as  in  aortic 
ise  and  atheromatous  processes ;  or  if  the  ganglion  receives 
little  blood,  as  in  contraction  and  closure  of  the  coronary 
t*ries;  or  if  the  latter  are  affected  in  conjunction  with  the  mus- 
tissue  of  the  heart,  in  myocarditis  or  fatty  degeneration — in 
of  these  cases  the  action  of  the  heart  may  be  changt^d  in  one 
fcf  two  ways:  either  the  rapidity  of  its  movements  is  »ntTfa*erf, 
if  the  above  pathological  influences  produce  an  irriiation  of  the 
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4MMi4r  «m^«* feinaiv  n*  ri|Mnij  m.  ne  f«ln  s  mcmsed; 
Uf  Iw^WlfciHr  »■*  "H**  wwip  fl^BrtH^  w©  flHHHn  ntve  to  iofpt 
WNH  W  •!■•  !•  »  4M9  M  taBpoa^  faBeoH^  caaing-  a  diBttinntion 
<»^  k«  ^giiltilre  «dba  i^oa  tie  bat.  B«l  aoa*  cases  occnr, 
w^  fftftfftyUu/n  <A  ike  foim,  and  erea  wHk a  itaipututy  etrreH  f 
«f  flM  Iwart,  wMdlfls  probaUj da*  to  a  state  of  irritation  in 
UN  f»<yiiMV  wliidi  Ikmnitnw  ari^t  ba  call^  the  retptlafice  form 
Af  MKi^  f«M!;t«ff«.  Under  tbim  head  most  be  placed  the  case 
f44mM  hy  Hrtf»*i  (*»  abore)^  in  which  the  aatopsj  revealed 
Hfttfmn  ttihi'f  (Mnga,  ehangm  in  the  Tngns :  also  two  cases  by 
i^nwAnii,  \n  whUiU  a  tAtnpnvnfy  arrest  of  the  action  of  the  heart, 
¥tUh  a  fwHrisf  of  jfreat  anxiety,  formed  the  chief  sjTnptoms. 

¥Mim\\(\  n)mf  m<'ntioni  a  case  in  which  a  hysterical  attack 
ifth¥t^^^>  r  •■'        -  -r    '   wftn  alwnys  accompanied  by  a  stenocardiac 
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paroxysm,  during  -wliicli  the  pulse  was  rntavdi-il,  witli  incrr'asod 
force  in  the  single  beats  ;  the  pulse  was  liard  and  full,  but  at  the 
Kime  time  the  beats  were  few  aud  slow.  IE  the  inaroxysm  laated 
somewhat  longer,  the  pulse  Ix'canie  irregular,  intennifted.  and 
even  became  imperceptible  for  whole  minutes.  TJie  action  (»f  tlti; 
heart  was  of  a  similar  character  in  two  other  cases  of  angina  pec- 
toris, in  one  of  wliich  the  ]Kitient  was  hysterical,  and  in  the  other 
a  pneumonia  had  produced  a  great  loss  of  strength,  and  the 
paroxysm  was  provoked  by  a  violent  mental  agitation.  Eich- 
wald  therefore  thinks  tliat  in  such  cases  tliere  is  a  stat<'  of  irrita- 
tioa  in  tlie  n*gion  of  tiie  vagus ;  in  favor  of  this  supposition  is 
&t  observation  that  in  such  cases  other  symptoms  referable  to 
the  vagns  occur,  as  diflieulty  of  phonation  and  of  swallowing, 
and  that  the  change  in  the  action  of  the  heart  in  this  kind  of 
angina  pectoris  is  closely  related  to  the  experitn^-ntal  results 
obtained  in  irritating  the  vagus.  For  in  slight  irritation  of  th^ 
vagus  the  beat  of  the  heart,  as  in  the  beginning  of  a  sti.^noairdiac 
attaclc,  becomes  slower  and  stronger;  if  the  irritation  is  greater, 
as  in  an  attack  of  longer  duration,  the  action  of  the  lieart  is 
retarded,  and  even  more  or  less  stopped.  The  paroxysm  of  i)ain 
is  also  very  well  reeoneilable  witli  the  theory  of  irritation  of  tho 
vag^us,  since  the  sensibility  of  the  heart  depends  chiefly  upon  tho 
ramifications  of  the  vagus. 

Besides  the  cases  of  angina  pectoris  that  are  duo  to  direct 
irritation  of  the  vagus,  there  are  certain  others  which  oc<'ur  with 
especial  frequency  in  diseases  of  the  abdominal  organs,  Avhich 
physiological  facts  allow  us  to  consider  as  reflex  ragits-newoses 
(according  to  Landois,  arif/ina  jyectorls  rejlertoria).  It  is  known 
that  the  heart  can  be  brought  to  a  stop  in  diastole  by  irritation 
of  the  sympathetic  fibres  in  the  abdomen,  just  as  by  direct  irrita- 
tion of  the  vagus  ;  there  must,  therefore,  be  fibres  of  the  sj'mpa- 
thetic  which  enter  tho  spinal  cord  by  the  rami  commnnicantes, 
and,  passing  upward  through  tlie  dorsal  to  the  cervical  poi-tion, 
tliere  transfer  their  impression  of  irritation  to  the  centre  of  ori- 
gin of  the  vagus ;  for  if  both  vagi  have  been  cut,  or  the  medulla 
oblongata  destroyed,  the  irritation  of  the  sympathetic  has  no 
longer  any  efF«H^t  upon  the  heart.  Ctises  reported  in  older  litera- 
ture,  in  which  disease  of  the  abdominal  viscera  was  accompanied 
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by  stenocardiac  attacks,  arc  found  in  tlicj  monograph  of  Ull< 
perger.  From  later  literature  I  will  mention  a  case  of  ang 
pectoris,  in  which  a  course  of  treatment  directed  toward  the  \h 
wliich  was  in  an  enlarged  condition,  immediately  produced 
amelioi-ation  of  the  general  symptoms ; '  the  stenocardiac  attae 
which  previously  occurred  whenever  violent  bodily  motion  \ 
indulged  in,  disappeared  entirely.  There  was  no  affection  of  i 
heart  in  this  patient. 

IJ.  f!f//n])ai7ietic  cardiac  system.  The  accelerator  nerves 
the  heart,  running  in  the  course  of  the  sympathetic,  denn 
stratcd  by  von  Bezold,  permit  us  to  n^fer  certain  cases  of  ang 
pectoris,  with  accelerated  action  of  the  heart,  to  an  increase 
the  activity  of  the  rhythmically-acting  cardiac  ganglia,  due 
the  iiilluence  of  the  sympathetic.  "We  might  designate  this  fo 
.as  sympatlietic  excUv-motor  angina  pectoris,  in  contradistinct 
to  that  caused  by  a  direct  affection  of  the  automatic  card 
ganglia.  Since  all  the  sympathetic  fibres  of  the  heart,  fr 
whatev(?r  source  arising,  are  united  in  the  cardiac  plexus,  the  ] 
ter  furnishes  a  specially  probable  source  of  abnormal  activity 
the  heart ;  and  this  assum])tion  is  notably  supported  by  i 
autopsies  reported  by  Lancereaux. 

4.  Vaso-motor  iwrvous  system.  Tn  disturbanc(?s  of  the  inn 
vation  of  the  vaso-motor  nerves  (which  likewise  run  w^ith  i 
sympathetic,  for  the  most  part),  a  cliange  In  the  tone  of  the  t 
sets  miist  occur,  and  in  consequence  a  change  of  hlood-pressn 
which  may  react  upon  the  heart  in  two  ways :  if  these  ner 
are  irritated,  the  result  will  be  a  contraction  of  the  vessels ; 
they  are  in  a  paretic  condition,  the  vesscils  will  be  dilated, 
the  former  case  the  contracted  condition  of  the  periphei-al  cir 
lation  creates  an  obstacle  to  the  emptying  of  the  heart,  a 
therefore  the  blood- pressure  rises  throughout  the  aortic  systc 
with  an  increase  of  force  in  the  action  of  tlio  heart ;  w^hile  in  i 
latter  the  resistance  is  lessened,  the  aortic  pressure  diminishi 
and  tlie  heart  works  with  less  force. 

This  is  the  class  of  cases  for  which  Landois  has  offered  i 
very  suitable  name  of  "  angina  pectoris  vasomotoria.''^     W 

'  Bergton,  Deutsche  Klinik.  1862.  p.  48. 
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them  belong  those  described  by  Nothnagfl,  in  whicli,  the  lieart 
being  quite  healthy,  attacks  of  angina  jn^rtoris  occurred  under 
the  form  of  general  arterial  spasm,  often  jtroduced  by  tlie  iutlu- 
ence  of  cold.  After  some  premonitory  symptoms  of  abnormal 
sensation  in  the  extremities,  as  nun»bness,  the  feeling  of  cold,  and 
.to  forth,  a  sensation  of  anxiety  and  ]>alpitation  followed,  and 
even  a  dull  pain,  beginning  at  the  heart  and  spreading  into  th*^ 
left  thoracic  region.  The  objective  phenomena  corresponding  to 
these  sj-mptoms  were  pallor  and  loss  of  temperature  in  the  skin, 
diminution  of  the  sensibility  of  the  skin,  cyanotic  discoloration 
of  the  extremities  ;  the  radial  artery  was  sometimes  a  little 
smaller  than  normal,  the  sounds  of  the  heart  clear,  tlie  action  of 
tlip  heart  rhythmical  and  somtttimes  increased  in  force,  the  nuni- 

»ber  of  beats  unchanged.  The  attacks  were  relieved  by  treatment 
suited  to  relieve  vascular  spasm,  by  such  remedies — especially 
irritants  and  warmth — as  increase  the  flow  of  blood  to  the  skin. 
Notbnagel  explains  the  palpitation  in  these  cases  as  due  to  the 
resistance  to  the  action  of  the  lu'art  presented  by  the  exte*nsive 
contraction  of  the  circulatory  appamtus  ;  the  feeling  of  constric- 
tion and  pain  in  the  region  of  the  heart  he  takes  to  be  due  to  the 
excessive  exertion  of  the  heart,  thus  assuming  an  explanation 
like  that  of  Eicluvald. 

Whether,  in  addition  to  the  vaso-motor  nerves,  the  depressor 
re  discovered  by  Ludwig  and  Cyon,  which  seems  to  act  as  a 
tlator  of  the  variations  in  blood-jiressure,  can  assist  in  caus- 
ing the  disturbances  of  circulation  in  the  stenocardtac  attacks,  is 
aqnestion  which  cannot  at  present  be  judged. 
It  follows  that  w-e  have  these  types,  namely : 

1.  Excito-viotor  cardiac  or  cardio-centrk',  ganglionic  angina 
'!>,  from  direct  lesion  of  the  automatic  excito-mol;or  ganglia 

the  heart ;  it  may  assume  the  form  of  irritation  (with  increased 
rapidity  of  pulse),  or  of  paralysis  (with  retardation  of  pulse). 

2.  Brgulalf/r  angina  pectoris,  from  lesion  of  tlie  cardiac  sys- 

lem  of  nerves  of  arrest  (vagus),     a.  Direct  n.euTosis  of  the  vagus, 

either  in  the  form  of  irritation  (retarded  pulse  and  increase  in 

forre  of  pulsations  of  heart,  full,  Iiard  pulse,  with  disturbance  of 

pboriation  and  deglutition  ;  sometimes  a  temporary  arrest  of  the; 

lieart),  or,  more  rarely,  in  the  form  of  paralysis  (accelemtion  of 
VOL.  XIV.— 4 
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pulse),  b.  Reflex  neurosis  of  the  vagv^  (angina  pectoris  reflec- 
turia),  originating  in  disea;$e  of  the  abdominal  oi-gans,  witli  th« 
symptoms  of  irritation  of  the  vagas. 

3.  Exciio-motor  s^mpalheUc  angina  pedorti,  from  lesion  of 
the  accelerator  nerves  of  the  heart  which  run  with  tlie  symj 
Lhetic.     (Symptoms  as  in  the  first  form.) 

4.  Vaso-vwtor  angina  pectoris^  from  affection  of  the  vase 
motor  nerves,  running  in  the  sympathetic  for  the  most  part- 
either  in  the  form  of  irritation  (contraction  of  the  vessels, 
increased  pressure,  with  normal  or  but  slightly  increased  fre- 
quency of  pulse ;  symptoms  of  arterial  anaemia,  paleness  and 
coldness  of  the  skin,  etc.) ;  or,  more  rarely,  in  the  form  oljfl 
paralysis,  with  the  opposite  set  of  symptoms.  Of  course,  rhr* 
complication  of  these  principal  types  and  their  confusion  with 
each  other  are  not  at  all  impossible.  The  great  variability  o^| 
the  circulatory  symptoms  accompanying  the  attack  is  thus 
|iamlieled  in  the  variety  of  the  pathological  conditions. 


Diagnosis  and  Prognosis. 


The  pathognomonic  s\Tnptoms  of  the  attack  are  such  as 
hardly  permit  confusion  in  the  diagnosis  of  angina  pectoris  ;  but 
this  is  not  a  very  great  gain.  The  practically  important  tiling  to 
know  is  whether  there  be  organic  disease  of  the  heart  or  vessels, 
or  whether  the  disease  be  a  pure  neurosis ;  and,  if  the  latter, 
what  13  the  special  form  of  disease,  or  (which  la  the  same  thing) 
what  is  its  point  of  origin  in  the  several  nervous  regions.  This 
problem  will  often  be  liard  of  solution,  especially  as  the  physi- 
cian seldom  is  in  a  position  to  view  the  attacks,  and  to  apply  the 
proper  corrections  to  the  descriptions  given  by  the  patient  oi 
his  friends. 

The  prognosis  of  angina  pectoris  depends  first  upon  the  ques-^ 
tion  whether  or  no  there  are  complicated  diseases  of  the  vascular 
apparatus  (valvular  disease,  fatty  degeneration,  sclerosis  of  theM 
arteries).  If  such  exist,  the  prognosis  is  naturally  bad,  in  pro- 
portion to  the  severity  of  the  fundamental  lesion.  In  purely 
nervous  angina  pectoris,  the  prognosis,  as  concerning  life,  ia 
favorable  upon  the  whole,  for  grave  sequelae  and  death  are  rai-ely 
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caosed  by  the  stenocardiac  attacks,  however  severe  they  may 
Some  cases  are,  indeed,  reported  in  which  death  is  said 
aliave  occurred  in  the  course  of  the  attack  ;  but  these  seem — 
and  Lancereaux's  autopsies  support  this  view — to  be  cases  in 
which  the  aorta  and  the  coronary  arteries  were  greatly  altered, 
with  consecutive  changes  in  the  cardiac  plexus,  and  they,  there- 
fore, ought  not  to  be  classed  as  purely  nervous.  This  differentia- 
lioa,  it  is  true,  will  often  be  without  value  in  actual  practice,  for 
tlif  special  diiignosis  cannot  be  siifRciently  relied  upon,  and 
iberefore,  if  the  attacks  are  at  all  of  a  nature  to  ai'ouse  our 
apprehension,  we  ought  to  be  folly  warned  against  too  sanguino 
hopes.  As  regards  the  disease,  the  prognosis  is  certainly  quit» 
unfavorable,  as  a  radical  cure,  by  nature  or  by  art,  is  observed 
iu  an  extremely  minute  jiroportion  of  the  cases.  It  is  most 
favorable  in  cases  which,  without  constitutional  predisposition, 
ran  be  traced  to  such  proved  evil  influences  as  tobacco-smoking, 
exposure  to  cold,  etc.,  and  usually  take  the  form  of  angina 
jjectoris  vasomotoria.  In  those  cases,  also,  which  appear  under 
the  form  of  reflex  neuroses  of  the  vagus,  there  may  be  hopes  of 
a  care  after  the  abdominal  disease  is  relieved,  provided  the  latter 
can  be  accomplished. 

Trealnient. 

In  cases  in  which  physical  examination  shows  the  presence 
of  valvular  disease  or  fatty  degeneration  of  the  heart,  etc.,  or  in 
which  the  various  senile  changes,  peripheral  arteriosclerosis, 
etc.,  permit  us  to  infer  atheromatous  disease  of  the  aorta  and 
the  Coronary  arteries,  the  treatment  of  angina  pectoris  is  essen- 
tially the  same  as  that  of  the  fundamental  lesion.  In  cases,  also, 
where  other  causes,  such  as  abdoniiiial  disease  or  excessive 
folwicco-smoking,  are  found,  we  shall  begin  the  tnnitment  of 
wigina  pectoris  by  removing  these.  Commonly,  however,  the 
I  rauaes  of  the  affection  are  unknown  or  obscure,  and  the  causal 
treatment  is,  therefore,  out  of  the  question  in  most  cases. 

We  possess,  however,  as  in  the  case  of  all  diseases  of  which 
the  etiology  and  pathogenesis  are  enveloped  in  a  natural  or  arti- 
ficial obscurity,  a  goodly  number  of  remedies,  empiric,  symp- 
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toraatic,  or  so-called  spi^rific,  most  of  which  are  wholly  usek 
whilij  the  rest  confine  their  action  to  palliation,  or  produce 
radial  cure  only  by  way  of  exct'ption. 

The  general  and  local  blood-lettings  during  the  attack,  for- 
merly so  much  praised,  will  Jiardly  be  thouglit  of  at  present  by 
any  one  ;  while,  on  the  other  hand,  all  sorts  of  so-called  deriva- 
tive reniediea,  as  frictions,  mustard  poultices,  stimulating  baths 
for  the  feet  and  hands,  stimulating  embrocations,  and  so  forth, 
are  still  very  popular.  It  is  certain  that  the  latter  are  more  use- 
ful than  the  intt*rnal  administration  of  the  so-called  nervines 
and  antispasmoilics,  valerian,  musk,  castoreum,  camphor,  succi- 
nate of  ammonia,  and  the  like,  as  well  as  of  the  narcotics.  Other 
things  recommended  in  the  attack  are  tlie  application  of  cold, 
and  in  some  cases  of  warmth  ;  inlialatiuns  of  ether  or  chloroform 
in  .small  doses,  not  sufficient  to  produce  full  narcosis  (Romberg); 
narcotic  clysters ;  endermic  and  hypodermic  administration  of 
narcotics.  As  regards  the  latter,  hypodermic  injections  of  mor- 
phia doubtless  often  exercise  a  palliative  action  during  the 
attack,  not  only  upon  the  pain,  but  also  on  the  associated  dis- 
turbances of  circulation.  This  may  perhaps  be  ascribed,  for  the 
most  ]>art,  to  the  paralyzing  action  of  large  doses  of  morphine 
upon  the  va.so-motor  nervous  system  (Wolff,  Mendel).  I  have 
observed  very  dticided  symptomatic  benefit  of  this  kind  from 
morphine  injec^tion.s,  not  only  iu  uncomplicated  (vaso-motori 
angina  peirtoiis,  but  also  in  a  case  accompanied  by  an  affection 
of  the  valves  (insufficiency  of  the  aortic  valves,  with  stenosis  at 
the  ostium  venosum  sinistrum  and  liy])ertrophy  en  masse).  I 
have  seen  slighter  benefit  resulting  from  atropin  and  from  coniin 
(recommended  hy  Erleumeyer)  when  injected  subcutaueously. 
In  those  w^.'U-defim^d  cases  characterized  by  violent  accelerated 
action  of  the  heart,  due  to  abnormal  irritation  of  the  automatic 
ganglia  or  the  excito-motor  sympathetic  fibres,  the  class  of  spe- 
cial "heart  poisons,""  sucii  as  atropin,  nicotin,  coniin,  acouitin, 
delphinin,  veratrin,  physostigmin,  etc.,  may  yet  be  found  appli- 
cable. 

The  nftrite  of  amyl  is  a  remedy  which,  in  many  cases,  is  jus- 
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tified  both  upon  rational  grounds  and  by  its  power  to  rcHeve 
q'mptoms.  Brunton,  arguing  from  the  fact  that  the  arterial 
tension  inrrt'USfS  in  the  steuocarJiac  attack,  has  recommended 
the  inhalation  of  this  remedy,  the  effect  of  which,  as  was  stated 
in  reference  to  hemicrania,  is  to  produce  a  dilatation  of  tlio  capil- 
laries, probably  through  periphei-al  ])alsy  of  tlie  vaso-motor 
nerves.  Leislunan,  Sanderson  and  Austir,  and  Wood,  lilte 
Brunton,  found  the  results  benelicial ;  while  Fagge  fuund  the 
remedy  inactive.  Probably  the  favorable  effect  may  be  coulinexl 
to  cases  possessing  the  character  of  vascular  spasm.  As  it  so 
easily  causes  syncope,  it  should  if  possible  be  used  with  even 
greater  care  thaii  in  cases  of  hemicrania. 

The  general  treatment  of  this  disease  is  more  a  puzzle  than 
even  the  symptomatic  ;  the  remedies  are  many,  the  cures  i-ew. 
Various  metallic  preparations  have  been  much  praised  ;  the 
forma  of  iron,  sulphate  of  zinc  (Perkins),  cyanide  of  zinc  (Cop- 
land), nitrate  of  silver  (favoi-ably  mentioned  by  Romberg  and 
others  in  hysterical  angina  pectoris),  and  arsenic  (lately  ivcom- 
niended  in  high  terms  by  Ltibert,  Cahen,  and  Philijtpj.  I  have 
tried  the  latter  without  any  important  benefit  in  several  cases  of 
uncomplicated  angina  pectoris.  I  luave  also  used  the  bromide  of 
jwtassiura,  as  well  as  the  bromidi^  of  calcium,  which  Hammond' 
jiroposes  for  a  substitute,  but  without  permanent  effect ;  the  lat- 
tt;r  in  quantities  up  to  five  grammes  per  diem.  Otliers  have 
strongly  recommended  quiniTie,  phosphoric  acid  (Baumes),  inha- 
lations of  oxygen  (Kneeland),  digitalis,  hydrocyanic  acid,  and, 
in  view  of  the  supposed  arthritic  origin  of  the  disorder,  those 
remedies  called  antiarthritic.  Laennec  recommended  the  wearing 
of  a  magnetic  plate.  Soinewliat  more  regard  must  perhaps  be 
given  to  the  so-called  derivation  by  the  a])plication  of  irritating 
plasters,  issues  and  setons  in  the  cardiac  region.  Koehler,  Witt- 
maack,  and  others  have  obtained  a  cure  by  this  method  in  a  few 
obstinate  cases,  aft<jr  the  failure  of  most  of  the  usual  remedies. 
The  induced  current,  in  the  form  of  the  faradic  brush,  seems  to 
act  in  a  similar  way.     Duchenne'  affirms  that  he  has  not  only 
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arrested  very  severe  attacks  instantly  and  completely  by  cuta- 
neous faradization  of  the  nipple  and  region  of  the  breast,  but  that 
he  lias,  by  jiroti-acted  use  of  tins  nu-ans,  produced  a  penuaneut 
cure  in  two  cases,  one  o(  the  uucouiplicated  nervous  form  and 
one  of  the  hysterical  form.  ■ 

Any  treatment,  or  mtlun*  any  attempt  to  treat,  that  claims  to 
be  based  upon  reason,  will  in  future  have  to  distinguish  between 
the  sevi'ral  forms  of  angina  ])ectoris  more  closely  than  has 
usually  been  done.  CutaneouH  irritatiofiy  and  especially  cuta- 
neous faradization,  which  acts  most  qui<'kly,  may  perhaps  have 
a  great  part  to  pJay  in  certain  forms  of  the  disease,  owing  to  its 
power  of  acting  reflexly  upon  tlie  nerves  of  the  heart  and  the 
vaso-motor  nervous  system.  This  action  is,  of  course,  of  two 
opposite  kinds,  in  the  case  of  weak  and  of  strong  irritations. 
The  former  strengthen  the  contractions  of  the  heart,  accelerate 
the  circulation,  and  contract  the  vessels,  by  reflt^  excitation  of 
the  excito-motor  and  vaso-motor  nervous  system  ;  but  the  latter 
weaken  the  contractions  of  the  heart,  retard  tiie  circulation,  and 
dilate  the  vessels,  by  reflex  excitation  of  tlie  regulator  nerves  of 
the  heart  and  paralysis  of  the  vaso-motor  centres.  In  analyzuig 
tlie  symptoms  we  have  seen  that  the  disturliances  ol  the  action 
of  the  heart  and  the  circulation  of  the  blood  in  angina  pectoris 
usually  possess  the  character,  either  of  an  irritation  of  the 
excito-motor  nerves  of  the  heart,  or  of  iri'itation  of  the  vagus,  or 
of  incivased  excitement  of  the  vaso-motor  system  of  nerves 
(angina  jiectoris  vasomotoria).  Of  these  three  types,  more  or 
less  clearly  defined,  only  the  tirst  and  the  last  can  call  for  or 
justify  the  eni|>loyment  of  severe  cutaneous  irritation  ;  that  is, 
those  cases  which  are  marked  by  a  powerful,  rapid,  violent 
action  of  the  heart,  arteries  contracted  to  a  cord,  small,  t<.'nse 
pulse,  etc.  But  when  the  symptoms  of  irritation  of  the  vagus 
and  of  vascular  pai-alysis  are  most  prominent,  or  when,  during 
the  attack,  the  symptoms  very  soon  revert  to  this  type,  then 
cutaneous  irritation  must  not  be  used  at  all,  or  only  in  its 
weakest  form. 

The  therapeutic  use  of  the  constant  current  must  be  founded 
upon  a  similar  consideration  of  the  symptoms  of  each  special 
case.     If  correctly  employed,  it  is  probably  a  remedy  of  chief 


ANGINA  PECTORIS. — TREATMENT.  65 

importance,  and  perhaps  the  only  direct  remedy  for  angina  pec- 
toris. But  the  nature  of  the  symptoms  will  direct  us  when  to 
Eelect  methods  of  application  which  produce  reflex  excitation  of 
the  regulator  nerves  of  the  heart,  and  when  to  prefer  direct  gal- 
ranization  of  the  cervical  sympathetic  and  cervical  vagus.  I 
Lave  only  been  able  to  use  the  former  procedure — in  three  cases 
of  accelerated  action  of  the  heart  without  organic  disease — but 
coald  not  continue  the  application  long  in  either  instance.  The 
effect  w^as  distinctly  good  ;  the  attacks  became  less  severe  ;  and 
in  one  case  ceased  entirely,  while  previously  they  had  made 
their  appearance  almost  daily.  In  a  fourth  case,  recently 
brought  under  treatment,  the  attacks  have  become  rarer  and 
milder.  The  method  used  consists  in  the  application  of  strong 
stabile  currents,  rising  to  the  number  of  30  elements ;  the  posi- 
tive pole,  with  a  broad  surface,  is  placed  upon  the  sternum, 
while  the  negative  is  placed  on  the  lower  cervical  vertebne. 
Von  Huebner  has  lately  obtained  a  permanent  cure  by  similar 
methods  in  a  case  which  seemed  to  have  a  rheumatic  origin.  He 
placed  the  positive  electrode  upon  the  fossa  suprasternalis,  and 
the  negative  upon  the  cervical  ganglia  of  the  sympathetic,  on 
both  sides  in  succession  ;  then  he  placed  the  positive  pole  upon 
the  lowest  cervical  ganglion,  and  the  negative  upon  the  sensi- 
tive spots,  at  the  angles  of  both  shoulder-blades.  At  first  only 
very  weak  turrents,  of  from  4  to  6  elements,  were  borne.  The 
attacks  ceased  from  the  first  session,  and  did  not  return  ;  and  by 
degrees  it  became  possible  to  use  stronger  currents,  of  from  8  to 
lu  elements. 
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Aff'.-ctionen  bci  Verlet/.ung  des  Plexus  brachialis.  Berl  klin.  Wochcnschrift. 
1870.  No.  20,  and  1873,  No.  \.—Biunn«r.  Zur  Casuistik  der  Piithologie  dw 
BympathicuB.  Petenb.  med.  Zeitscbr.  N.  F.  II.  1871.  p.  ^W.  —  Tanturri, 
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This  extremely  rare  disease  is  characterized  by  a  chronic  loss 
of  suhslance  in  one  side  of  the  face^  which  usiiaUy  begins  in 
the  external  soft  parts  and  passes  successively  to  the  deeper 
tissues;  the  neurotic  nature  of  its  origin  is  not  proved  by  pa- 

tholu.^icnl  aiiiitotny,  but  is  rendered  very  probable  by  internal 
aud  external  reasons. 


History. 


4 


The  first  case  ot  this  sort  seems  to  have  been  described  by 
Parry  in  1825.  Bergson,  in  1837,  described  a  case  taken  from 
Romberg's  policlinic,  and  pointed  out  the  possibility  of  the 
implication  of  the  nerves  of  the  vessels.  Stilling,  in  his  very 
Interesting  work  on  Spinal  Irritation,  to  which  far  too  little  at- 
tention has  been  paid,  and  which  promises  in  its  title  much  less 
than  it  actually  contains,  mentioned  a  case  observed  by  Scluich- 
ardt,  and  exjilained  the  atrophy  as  due  to  a  functional  disturb- 
ance of  the  vascular  nerves,  especially  those  which  run  in  the 
trigeminus  to  the  vessels  of  the  head.  Ilis  hypothesis  that  this 
was  a  case  of  "diminisluHl  refle.vioii  of  the  sensitive  vascular 
nerves  upon  the  corresponding  vaso-motor  nerves"  is  certainly 
somewhat  forced.  The  disease  was  more  exactly  described  by 
Romberg  {184G  and  1851),  who  conceived  It  to  be  a  primary  tro- 
phoneurosis— an  assumption  thoroughly  established  by  Samuel 
in  his  pioneer  work  upon  tJie  trophic  nerves.  Axriiannllueter, 
Moore,  Baerwinkel,  truttmann,  M.  Meyer,  Hitzig,  Bitot-Lande, 
Bruniier,  Tauturri,  and  others,  have  added  to  our  knowledge  of 
the  disease  by  separate  observations,  as  yet  very  few  in  number. 
The  disease  was  considered  theoretically  by  Moore  as  a  distinct 
form  of  progressive  muscular  atrophy  in  the  region  of  the  seventh 
pair  of  nerves,  wliile  Baerwinkel  referred  it  to  a  disease  of  the 
Gasserian  or  the  sphenopalatine  ganglion,  Brunner  to  a  peniia- 
nent  state  of  irritation  in  the  cervical  sympathetic,  and  Lande 
quite  denied  its  neurotic  character  and  preferred  to  assume  a 
genuine  primaiy  atro]«hy  of  the  adipose  tissue.  The  discussion 
upon  these  points  is  still  open. 

In  the  first  accouats  no  S]iecial  name  was  i^ivtn  to  the  disease,  while  RoniI>eiTr 
duscrihetl  it  simply  as  "  trapboneurosis,"  and  Bcigsoii  more  specifically  as  "  proso- 
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podjnnoiphlB.^'  Later  snthors  clioae  the  terms  "neurotic  atrophy  of  the  face" 
(SwniiJ.  BaerwinkL'l),  or  facial  trophoneurosis.  More  lately  Landc  Lus  proposed 
Iheparae  "aplasie  lamineuse  prngrcsaive"  or  "atropine  du  tissu  conjoiictif,"  which, 
liowfwr,  presupposes  thnt  the  atrophy  is  confined  to  certain  tissues,  a  supposition 
by  no  means  justitted  by  the  results  of  examination  in  most  cases,  especially  ad- 
nncctl  ones,  I  consider  the  designation  "  hemiatmphiii  faciulis  progressiva'"  as  the 
complctcat  and  most  suitable,  since  the  essential  features  of  the  disejise,  as  cstab- 
tiihed  by  all  prcTions  investigations,  consist  in  its  limitation  to  one  side  and  it« 
tendency  to  progress.  The  term  seems  to  me  also  preferable  to  that  of  "  neurotic 
itrophy  of  tlic  face,"  as  tlie  latter  is  based  upon  a  hypothesis  regarding  the  origin 
of  Uie  dlseaso — a  very  probable  one,  but  not  yet  demonstrated. 


As  regards  predisposing  influences  no  linreditary  tiunsmission 
of  tlie  disease  lias  as  yet  been  observed.  But  it  is  certain  that 
yovlh  and.  i\\e  female  sex  are  predisposing  circumstances.  Out 
of  16  reported  cases  which  may  with  certainty  be  classed  under 
this  disease,  5  were  observed  in  men,  11  in  women.  In  all  the 
cases  the  disease  commenced  before  the  twenty-lifth  3'car  of  life, 
namely,  at  the  ages  of  2,  3,  6,  7,  10,  one*}  t-ach  ;  at  11  tLree  times  ; 
at  12  once,  13  once,  15  twice  ;  at  18,  2'2,  2:5  and  24  once  eacli. 

It  is  noteworthy  that  the  disease  has  a  s]>eeial  ]uvdileL-tiou  for 
the  left  side  of  the  face ;  among  sixteen  cases,  thirteen  "were  upon 
tlie  left  and  only  three  on  the  right  side. 

Ill  a  few  cases  the  outbreak  was  preceded  by  scarlatina 
(Bergson),  measles  (Ilueterj,  wliooping-cougli  and  a  local  iierpetJc 
iTuption  (Schuchardt).  As  occasional  causes,  a  severe  cold 
taken  by  exposure  to  draft  and  tlie  like  are  sometimes  mentioned, 
sotnetimes  a  traumatic  lesion  ;  Schuchitrdt,  for  e.\auiple,  speaks 
of  a  fall  on  the  head,  which  left  a  cicatrix  on  the  right  jjarietal 
bone,  below  the  coronary  suture.  In  several  cases  the  commence- 
ment of  the  atrophy  has  been  preceded  for  a  longer  or  shorter 
time  by  notable  disturbances  of  innervation,  especially  symptoms 
of  sensory  or  motor  irritation.  Tearing  pains  in  the  head,  and 
pains  in  the  corresponding  side  of  the  forehead  or  superior  maxil- 
Ijlary  region,  are  frequently  mentioned;  also,  toothae-he  (Baer- 
"  winkel).  In  one  case  (M.  Meyer)  the  patient  had  sulTercd  frona 
epileptic  lits  for  several  years  previously  ;  of  these  lits  there  were 
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two  sorts:  one  severe,  lasting  several  liours,  and  separated  by 
long  intervals  ;  the  other  slight  and  more  frequent,  in  whifh  the 
side  of  the  face  which  aft«irwards  atrophied  was  the  only  part 
much  affected.  In  Brunner's  case  also,  epileptic  attacks,  occur- 
ring for  the  first  time  during  pregnanc3-,  continued  for  a  j'ear 
before  the  outbreak  of  tlie  disease.  In  Parry's  case  a  (li3'sterical  ?) 
left  heiiiti»legia  preceded  tlie  disease,  with  transitory  disturbance 
of  intelligence,  but  these  had  passed,  away  two  years  before  the 
beginning  of  the  disease.  In  a  ease  observed  by  Axniann  and 
Ilueter,  the  })atient,  a  journeyman  weaver,  aged  thirty-two,  had 
suffered  frcjm  irregular  spastic  contractions  of  the  masticator 
muscles  of  the  left  side,  which  commenced  in  the  seventh  year  of 
his  age,  and  begun  to  grow  less  frequent  from  his  fourteenth  year, 
but  had  never  quite  left  him.  These  spasms  were  associated  with 
an  increased  delicacy  of  sensation  in  tlie  region  of  the  left  trige- 
minus, especially  tlie  first  and  second  branches,  differences  of 
temperature  l>eing  noted  with  much  greater  clearness  and  sharp- 
ness than  on  the  right  side.  The  atrophy  developed  itself  not 
long  after  the  appearance  of  these  phenomena;  it  is  remarkable 
that  it  was  chiefly  confined  to  the  region  supplied  by  the  tliird 
branch,  namely,  the  temporal  and  inferior  maxillary  region. 


Sjmptoms  and  Coarse. 


^ 


The  first  and  most  striking  symptom,  in  a  certain  ntimber  of 
cases,  consists  in  a  peculiar  spotty  discolondion  of  the  skin, 
associated  witli  a  thinning  and  emaciation  of  the  latter.  A  white 
spot  ajipears  on  I  lie  face,  and  gradually  spreads  ;  the  spot,  pale 
or  perfectly  white  at  first,  may  afterwards  g«;t  a  yellowish  or 
brownish  tint,  aa  is  often  observed  in  cicatrices  after  burns. 
Sometimes  several  such  white  spots  are  formed  at  once  or  succes- 
sively, and  afterwards  run  together  to  one  spot  of  considerable 
extent.  The  discolored  spots  soon  become  the  seat  of  a  marked 
atropii}-,  whicli  comes  to  view  either  about  the  same  time  with 
the  discoloration,  or  some  time  later.  The  skin  seems  sunken  at 
these  ])Iaces,  and  as  the  disease  goes  on,  it  becomes  defoiined  by 
pits  of  greater  or  less  size  and  depth.  These  are  maiufestly 
caused  by  the  loss  of  subcutaneous  fat  hj  tissue^  whicli  proceeds 
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SO  /ar  that,  in  places  where  Ihere  was  formerly  an  abundance  of 
/at,  the  skill  Ilt>s  directly  upon  the  bones,  can  bo  raised  with 
difficulty,  and  when  i-aised  its  folds  are  oftun  as  thin  as  two 
millimetres.      It  is,    however,    certain   that   thfj  proper  tissue- 
elements  of  the  cutis,  and  even  the  epidermoid  structures,  take 
part  in  the  disease  ;  this  is  shown  by  the  frequency  witli  which 
the  nutrition  of  the  hair,  the  secretions  of  the  skin,  and  other 
functions  are  disturbed.    The  change  in  the  structure  of  the  hair 
if  the  heard,  \\\ii  eyelashes  and  brows,  and  even  the  hair  of  the 
head  on  the  same  side,  may  precede  tlie  formation  of  the  nbove- 
mentioned  spots    and  pits ;    neuralgic    sensations  may  be,   or 
may  not  be,  associated  with  it.     The  hair  sometimes  loses  its 
color  and  turns  perfectly  white  ;  it  smnntimes  falls  out,  or  its 
growth  is  more  or  less  interfered  with.     Samctimes  only  a  few 
,     streaks  of  the  hair  of  the  head  or  of  the  lids  and  brows  are  dis- 
K  colored. 

\  The  cutaneous  secretion  is  in  most  cases  mucli  dlmiTushed  or 

wholly  stopped  on  the  atrophied  side,  Tliis  is  especially  true  of 
the  secretions  of  the  sebaceous  follicles,  while  the  sweat-glands 
often  act  in  a  normal  manner.  The  contractility  of  the  smooth 
muscular  fibres  of  the  skin,  as.  for  instance,  under  electrical 
stimulation,  remains  unaltered.  In  more  advanced  stages  the 
atrophied  skin  often  feels  rough,  or  even  cicatricial,  and  some- 
times desquamates  rapidly.  The  cutaneous  sensibility  has  rarely 
Mbeenfoimd  lessened  (only  by  Tanturri).  In  some  cases,  on  the 
J  contrary,  an  increased  susceptibility  to  external  stimuli,  as  that 
of  electricity,  is  said  to  have  been  remarked  in  the  affected  pnr- 

Itions  of  the  skin.  But  subjective  sensations,  parnlgic  or  neural- 
gic phenomena  in  the  corresponding  regions,  have  often  been 
conjoined  with  the  loss  of  color  and  the  disappearance  of  the 
hair.     Besides  these  precursory  neuralgias  of  the  trigeminus, 

•  especially  the  supraorbital  branch,  neuralgic  attacks  have  been 
observed  during  the  devekipment  and  progi'ess  of  several  cases. 
In  other  instances  no  painful  sensation   has  been  felt  in  the 

P affected  side  of  the  face,  either  before  or  during  the  progress  of 
the  disease,  so  that  pain  is,  at  all  events,  not  a  necessary  and 
pathognomonic  symptom  of  the  morbid  process.     In  two  cases, 
lobserved  by  Lande  in  Bitot's  wards,  the  patients  complained  of 
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a  continual  feeling  of  itching  in  the  skin,  and  of  constriction  as 
if  a  rubber  mask  were  applied  to  the  seat  of  atrophy. 

The  deeper  tUsties  are  affected  differently  and  very  unequally 
by  the  impaired  nutrition,  but  it  is  necessary  to  remember 
that  it  is  very  hard  to  make  a  just  or  even  an  approximate  esti- 
mate of  the  degree  of  implication  in  regard  to  them. 

Tlie  muscles  of  the  affected  side  appeared  in  most  cases  quite 
unaffected,  even  after  the  process  had  run  on  for  years ;  no 
lessenin;^  of  their  volume  was  observed  ;  they  contracted  with 
their  normal  energy  and  reacted  to  the  electric  stimtilus  just  like 
the  muscles  of  the  well  side.  In  other  cases  their  volume  was 
lessened,  and  sometimes  fibrillary  twitchings  have  been  observed. 
The  face  often  seemed  to  be  somewhat  drawn  towards  the  atro- 
phied side.  In  the  case  examined  by  Guttinnim  and  myself  a 
distinct  emaciation  and  atrophy  could  be  se«.n  in  the  muscles  of 
mastication  innervated  by  the  trigeminus — namely,  the  niasseter 
and  terapoi-alis.  The  Tnovements  of  mastication  wei'e  also  weaker 
upon  the  atropliied  sidt\  and  the  electric  contractions  were  less 
energetic.  In  all  the  muscles,  however,  which  received,  their 
nervous  supply  from  tlie  facialis,  there  was  no  visible  want  of 
symmetry.  In  several  cases,  however,  tliis  want  appeared  in  the 
muscles  of  the  upper  lip  ;  not  only  the  skin,  but  also  the  portion 
of  lip  covered  %y  mucous  membrane,  was  decidedly  thinner  on 
the  atrophied  side  than  on  the  other,  so  that  only  a  small  strip 
of  red  was  to  be  seen,  and  when  the  mouth  was  partly  opened  an 
oval  aperture  was  formed  before  the  lips  had  parted  on  the 
other  side  (Hiieter,  Bitot  and  Lande,  Hitzig).  Since  the  corre- 
sponding part  of  thp  Upper  lip  is  mainly  composed  of  fibres  of 
the  orbicularis  oris,  a  partial  atrophy  of  this  muscle  must  be 
supposed  to  exist. 

The  larger  hlood-nessels,  so  far  as  they  were  accessible  to  direct 
examination,  seldom  showed  any  distinct  changes.  The  large 
arteries  of  the  face,  ej;i)ecially — niaxillaris  externa,  temporalis, 
etc. — appeared  unaltered  in  calibre,  in  most  cases.  In  some  cases 
they  are  said  to  have  been  smnller  than  those  on  the  well  side. 
The  atrophy  laid  tlte  arteries  and  veins  open  to  sight  and  touch, 
and  this  cinnimstance  may  readily  have  given  rise  to  mistakes 
regarding  theu-  calibre. 
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The  tone  of  the  small  arteries  seems,  as  a  rule,  to  be  retained 
oreren  increased.     For,  while  the  atrophied  parts  are  usually 
pale  or  quite  wliite,  they  are  still  capable  of  blushing  under 
mental  influences,  under  excitement  or  in  exertion.     A  sudden 
suspension  or  diminution  of  the  tonic  contraction  must  therefore 
be  supposed  to  take  place  in  this  case.     Local  electrical  stimula- 
tion (cutaneous  faradization  and  galvanization)  also  will  often 
widen  the  pale  spot.     But  in  some  cases  the  power  to  turn  red 
in  response  to  psychical  influence  is  lost,  so  that  when  the  well 
fiide  blushes  the  atrophied  side  remains  white  ;  in  such  cases  the 
electric  stimulus  is  also  without  effect.    But  the  power  to  blnsh 
[may  return,  without  any  improvement  taking  place  in  the  vol- 
l Bine  and  coloration  of  tlie  parts.     These?  circumstances  show  us 
[at  least  that  distinct  changes  in  the  vascular  tune  are  not  neces- 
iHarily  connected  with  the  atrojiliy.     The  temperature  of  the  skin 
on  both  sides  of  the  face  also  feels  the  same  ;  and  the  tliermom- 
et^T,  applied  externally,  in  the  mouth  or  in  the  external  auditory 
tanal,  shows  no  difference. 

The  bones  of  the  face  in  some  cases  have  been  found  by  exact 

I  measurement  to  be  decidedly  atrophied,  and  in  ])arts  very  much 

60.     This  is  true  of  both  the  lower  and  the  upper  Jaw,  and  the 

I  mailer  facial  bones  connected  with  the  latter  (malar  bone).    The 

tarliUtges,  e.  g.,  those  of  the  nose,  lose  in  size  in  the  course  of 

[time.     In  one  case  there  is  said  to  have  been  an  abnormal  lax- 

'  ness  and  dryness  in  the  articulation  of  the  jaw  on  the  affected 

,mde.     The  teeth  may  experience  consecutive  alterations  in  con- 

lence  of  atrophy  of  the  upper  and  lower  jaw  ;  as  the  jaw 

[^^treats,  the  teetli  push  each  other  out  of  place,  and  the  upper 

BPt  interferes  with  t!ie  lower.     In  one  case,  that  of  a  child,  an 

incisor  tooth  was  missing  on  the  atrophied  side,  nnd  its  next 

neighbor  was  very  imperfectly  developed. 

Of  the  organs  in  tlie  interior  of  the  moutli,  tlie  toiigve  may  be 
diminished  in  size  on  the  affected  side,  wliich  is  said  to  be  the 
Kttson  why  it  deviates  towards  this  side  when  put  out ;  but  the 
latter  circumstance  is  much  more  likely  to  be  due  to  atrophy  of 
the  outer  parts  and  the  upper  liji.  The  ravU  rf  ihe  jmlale,  the 
ffifl  palate,  and  the  twula  may  also  take  part  in  the  atrophy. 
The  secretion  of  saliva  and  the  movements  of  swallowing  were 
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not  intorferod  with  in  any  case  ;  but  in  one  case,  in  which  th« 
externa!  atrophy  had  reached  as  far  as  tlie  region  of  the  larynx, 
the  pronunciation  of  the  letter  r  was  somewhat  impeded. 

Tlie  functions  of  taste,  smell,  hearing,  and  seeing  were  nt>t 
interfered  witli  in  any  of  the  cases  reported  ;  in  one  (Bitot),  in 
whieli  the  hearing  was  affected,  this  was  owing  to  accidental  and 
unessential  complications.  The  secretion  of  tears  is  normal. 
The  orbital  falty  tissue  behind  the  globe  of  the  eye  often  disap- 
pears at  the  pame  time  with  tliutuf  tiieface,  which  makes  the  eye 
upon  the  atrophied  side  appear  sunkiiU  and  smaller,  and  the 
opening  of  tlie  lids  narrower. 

In  nninncr's  case,  which  is  peculiar  in  several  other  respects,  the  opening  oftht 
lids  wm  wldfr  and  th«  fyehitli  more  prominent  ;  the  pitfil  lena  at  iht  gam^  time  dilotM 
and  dnggith  in  reaction.  The  conjunctiva  WM  pale  and  deficient  in  blood ;  tlie 
secretion  of  tears  and  mucus  diminisliMl.  The  outer  ear  of  the  affected  (left)  side 
was  much  thinner,  smaller  and  coUkr  than  tliat  of  the  right ;  the  temperature  in 
the  auditor}'  meatus  lower  liy  nearly  1',  in  the  left  side  of  the  mouth  hy  0.2'  C. 
Presnure  upon  the  ganglion  cfrvicale  aupremum  gate  pain  vpon  th4  left  sitle,  but  not 
on  the  right.    The  rate  of  the  pulse  varied  from  88  to  100  in  the  minute. 

The  disease  is  always  slow  and  very  protracted-  The  cases 
hitherto  reported  have  been  under  observation  from  three  to 
twenty-three  years.  In  most  cases  the  disease  marches  steadily 
and  regularly  forward;  in  some  a  brief  pause  seems  to  occur 
which  \ery  soon  gives  way  to  a  new  onset  of  the  disease.  Whe- 
ther at  a  certain  point  of  its  progress  a  permanent  arrest  occurs, 
cannot  yet  be  determined ;  but  a  few  cases  (Tanturri,  Baerwinkel) 
appear  to  bear  testimony  to  this,  and  even  to  permit  the  possi- 
bility of  a  spontaneous  improvement.  No  extension  bej'ond  the 
affectt'd  half  of  the  head  has  been  observed  as  yet.  Tlie  general 
health  of  the  patient  is  not  at  all  interfered  with  by  the  disease ; 
he  often  enjoys  perfect  health,  except  there  be  some  complica- 
tions, such  as  epilepsy. 

Analysis  of  the  Symptoms. 

Tlie  historical  account  has  already  shown  how  great  a  variety 
of  theories  have  been  set  up  to  explain  tlie  symptoms.  In  gene- 
ral we  can  distinguish  between  theories  which  assume  a  neurotic 
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origin  for  the  disease  and  those  which  regard  the  atrophy  as 
idiopathic,  and  independent  of  disturbances  of  nutrition.    The 
neurotic  theories  differ  among  themselves  chiefly  in  respect  to 
tlie  xK)int  wliether  the  vaso-motor  or  the  IroplUc  nerves  are  pri- 
marily affected;  whether  the  disease  is  to  be  regarded  as  an 
angioneurosis  or  a  trophoneurosis ;  and  with  this  question  is  as- 
sociated the  one  regarding  the  implication,  exclusively  or  chiefly, 
of  various  nerves  of  the  head,  especially  the  facialis^  the  trige- 
minus  and  its  ganglia,  and  the  cervical  spmpalheiic.    It  will 
presently  appear  with  how  little  certainty  we  are  able  to  answer 
these  questions.    The  absolute  want  of  data  from  pathological 
anatomy  throws  us  back  upon  the  data  of  physiology  and  expe- 
riment, which,  beautiful  and  abundant  as  they  are,  yet  present 
but  a  dim  and  confused,  often  suspicious  analogy  with  the  phe- 
nomena of  the  disease.    I  wDl  state  at  once  that,  in  my  view,  it 
is  not  probable  that  all  the  cases  observed  can  be  explained  by 
one  and  the  same  scheme,  but  that  some  cases  show  most  clearly 
a  neurotic  origin  (sometimes  certain  branches  of  the  trigeminus 
being  primarily  affected,  sometimes  the  cervical  sympathetic), 
while  in  other  cases  a  neurotic  origin  cannot  be  quite  denied,  but 
neither  can  it  be  maintained  by  distinct  evidence. 

The  necessity  of  establishing  such  a  distinction  may  be  better 
seen  by  an  analysis  of  certain  cases,  which  are  especially  instruc* 
tire  from  the  pathogenetic  point  of  view. 

Vaso-motor  and  Trophic  Theory. 

Bergson,  who  was  the  first  to  speak  of  the  possibility  of  a 
primary  affection  of  the  vascular  nerves,  supported  his  view  by 
the  fact  that  in  the  case  described  by  him  the  carotid  of  the  left, 
or  atrophied  side,  pulsated  less  strongly  than  that  of  the  right. 
This  symptom  is  not  only  too  indefinite,  but  it  was  absent  in 
most  of  the  cases.  Stilling,  who  attempted  to  formulate  more 
exactly  the  degree  of  implication  of  the  vaso-motor  nerves,  sup- 
ported his  view  by  the  case  of  Schuchardt,  which  has  already 
been  mentioned  repeatedly.  This  was  the  case  of  a  girl  of  twen- 
ty-six, the  right  side  of  whose  face  had  been  undergoing  a  pro- 
cess of  slow  atrophy  ever  since  her  third  year,  and  was  ^^ 
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extremely  wasted  ;  the  cause  assigned  was  a  fall  from  her  nnrse's 
arm,  whicli  had  left  a  scar  on  the  right  temporal  bone  below  the 
coronary  suture.  Stilling  explains  the  atrophy  by  "a  dimin- 
ished reflexion  of  the  sensitive  nerves  of  the  vessels  upon  the 
corresponding  vaso-motors,"  the  sensitive  nerves  intendi'd  being 
the  branches  of  the  second  division  of  the  trigeminus,  distributed 
upon  the  arteries  of  the  face  ;  the  cause  was  possibly  a  circum- 
scribed lesion  of  those  fibres,  due  to  shock,  laceration  or  extra- 
vasation, occurring  at  the  time  of  the  fall.  But  it  is  liard  to  see 
why  we  ueed  assume  a  lessened  reflexion  from  sensitive  to  vaso- 
motor fibres,  and  not  rather  a  direct  lesion  of  the  latter  as  a 
cause  of  atrophy,  since  the  functions  of  sensation  and  sense  in 
the  n^gion  of  the  trigeminus  were  in  no  respect  altered. 

Romberg,  as  already  related,  had  designated  the  disease  as  a 
trophoneurosis,  without  explaining  himself  precisely  as  concern- 
ing its  origin.  Samuel  developed  more  fully  tlie  relation  of  the 
disease  to  the  trophic  nen'ous  system.  He  justly  urge^s  that  a 
lesion  of  the  vascular  nerves,  with  a  resulting  diminution  or  stop- 
ping of  the  circulation  of  the  blood,  cannot  be  considered  as  a 
cause  of  the  disease.  For  in  such  cases  the  result  would  probably 
be  inflammation,  softening,  gangrene,  and  never  simple  atrophy  ; 
or  a  collateral  circulation  would  be  established,  and  with  it  the 
nutrition  would  again  be  rendered  normal.  Neither  u-ritation 
nor  paralysis  of  the  vaso-motor  nerves,  experimentally  practised, 
gives  rise  to  the  symptoms  of  simple  ]uogressive  atropln''  of  all 
or  most  of  tlie  tissues,  such  as  exists  in  the  present  disease. 
Samuel  therefore  considers  that  the  lesion  must  concern  certain 
trophic  nerves,  the  ])aralysi3  of  which  canses  a  falling  out  of  the 
hair  and  the  nails  of  the  fingers  and  toes,  besides  other  symp- 
toms, the  like  of  which  lias  been  observed  in  experimental  sec- 
tions of  nerves  performed  upon  animals. 

Tlie  interesting  experiramts  of  Muntcgazz.i,'  wlui  followed  out  in  detail  iTie  hi§- 
tolagfcal  dintiges  of  tlie  several  tissues  after  section  of  nerves,  Ikitc  shown  Ihut  the 
deeper  tissues  (muscles,  bone*,  periosteum,  connective  tissue,  lymphatic  glands,  etc.) 
take  part  in  the  con»ecutive  alterations;  for  inHtaace,  tlie  ranscles  liecome  atro- 
phied, and  the  bones  experience  a  great  change  of  niitritiou,  wliich  is  always  con- 
nected with  loss  of  weight.    The  muscular  atrophy  which  is  associated  with 


interstitial  growth  of  connective  tissue  ("mufcwlar  ciriliosis  ")  has  also  been  con - 
fimifd  liy  Vulpian,'  Zienissi'n,  Weiss,  and  Erb,  in  their  wcll-lvnown  pxpcriniente. 
Kher  experimental  sections  of  nervca  we  observe  not  only  atrojiliy,  but  also  hyper- 
trupliic  and  iiypeq^lastic  alterations.  Mautc'gazi4i  observed  hyperplasia  of  the  con- 
necUvti  tissue  and  periosteum,  hypertrophy  of  the  niudulla,  ostcophytic  forniutiunfi. 
and  hy|>ertrophy  of  the  lynipluitic  glands  to  the  extent  of  sixfold.  A  somewhat 
isolated  case,  relat«tl  by  Stilling,  may  perhaps  be  brought  into  miinection  with 
UwK  facts;  in  this  instance  an  injury  suffered  by  a  nerve  wns  followed,  nut  by 
Urophy,  bat  by  hjfpeHrophtj  of  one  whole  half  of  the  face  in  connection  with  dis- 
tarbonces  of  sensibility  and  motility  in  the  region  of  the  trigeminus. 

The  much  discussed  question  of  the  existence  or  ncmoxistence  of  the  trophic 
BMTcs  cannot  be  entered  upon  in  this  place.  Although  of  lato  the  hypothesis  of 
trophic  nerves  has  been  regarded  as  needless  or  as  unjirovcd  by  many  (Lande, 
Onimus),  yet  the  majority  of  authors  arc  strongly  inclined  to  answer  the  <lue^tion  in 
the  .'iffimiative,  and  agree  with  Samuel  in  regarding  their  presence  as  a  neces-sary 
poitulntc  in  accounting  for  the  origin  of  the  vanous  forms  of  neurotic  atrophy. 
This  view  is  presented,  with  especial  force,  by  Charcot.'  Tlie  wholly  negative  posi- 
tion taken  by  a  few  authors  is  hardly  to  be  justified,  in  consieloration  of  the  existing 
lict*  of  histology  and  physiology.  Apart  from  the  cxpcrimentul  conclusions  of 
[_8cbifT,  Meissncr,  Samuel,  Mantegazza,  and  others,  the  region  of  the  trigeniinuB  is 
ily  proved  by  histological  examination  to  contain  nerves  which  are  directly 
to  cells,  and  in  all  probability  govern  (ho  processes  of  nutrition  in  them.  We 
M(d  only  point  to  Pflneger's  investigations  upon  the  tenninntions  of  the  nerves  in 
tfecirlb  of  the  salivary  glands,  and  those  of  Ltjmiann  and  Khin  upon  the  nerves  of 
A*  oome*.  and  of  the  membrnna  nictitans  of  the  frog.  We  can  certainly,  as 
CiMfCot  ha*  done,  distinguish  the  secretory  from  tlie  trophic  nerves  (in  the  nan-ower 
<•),  and  thus  coosiderably  restrict  tiie  territory  of  the  latter.' 


JmpVication  of  the  Trigeminus. 

It  has  been  already  stated  tliat  Stilling  thonglit  it  necessary 
to  assume  the  existence  of  a  partial  affection  of  the  trigeminns, 
^«S])ecially  of  the  vascular  nerves  contained  in  the  second  divj- 
Don,  in  the  case  of  Sclmcbardt.  Still  more  instructive  is  the 
ase  observed  by  Axmann  and  ITueter,  in  Avhich  spastic  eontrac- 
iion  of  the  muscles  of  chewing,  and  a  liypersesthesia,  or  sliarp- 
ening  of  the  sense  of  temperature,  preceded,  upon  the  affected 
side,  the  development  of  the  disease, 

'  ATch.  de  Phy^ol.    1809.  Vol.  II.  p.  530. 
'Areh  de  Physiol.   18fl0.   Vol.  II.  p.  in;  et  seq.- 

inburg.   Ueher  vasomotorische    und   trophiaohe  Neuroaen.    Berlin,   klin. 

It.  18T3.  Ko.  2. 
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The  atropiiy  remained  limited,  in  tins  case,  to  tlie  parts  of  tlie  face  (region*  of 
the  temple  and  lower  jaw)  vvbicli  are  supplied  by  the  accond  diTision,  l>ut  within 
tliesc  limits  it  was  extreme,  Tha  region  of  the  left  chet^k  and  temple  seemed  fljit- 
tened;  the  muscles  of  cliewinsr  mvich  reduced  in  size;  the  temi)orul  fo<isa  ulmust 
double  ita  jiroper  depth ;  the  layer  of  fat  gone;  the  left  half  of  the  lower  jaw  much 
shortened  aud  thinned;  the  hair  on  the  temple  and  the  wliiskers  were  wanting  nn 
the  left  side,  while  they  were  quite  abundtiut  ou  the  right.  The  last  grinder  tooth 
of  the  left  lower  jaw  was  wanting ;  the  tongue  was  put  out  towards  the  left,  oad 
its  left  side  was  only  half  as  broad  and  thick  aa  the  right.  The  right  cheek  wu 
6'"  thick,  the  left  only  3'". 

In  tliis  case  it  is  certainly  natural  to  assume  a  connection 
between  the  atrophy  and  an  affection  of  the  trigeminus,  espe- 
cially its  third  division.  The  muscular  branches  of  this  division 
seem  to  liave  been  subjected  to  irritation,  at  iirst  frequent,  then 
by  degrees  more  seldom,  which  probably  extended  in  like  man- 
ner to  the  adjacent  vaso  motor-trophic  nerve-tubes,  and  involved 
the  sensitive  fibres  in  part.  We  would  here  mention  that  cases 
are  by  no  means  rare  in  which,  one  branch  of  tlie  trigeminus  (by 
pi'eference  the  first)  being  alTected  with  symptoms  of  sensory  irri- 
tation, aa  a  supi-a-orbital  neuralgia,  the  skin  and  hair  of  the  same 
region  are  also  found  affected.  The  transition  from  sncli  cases, 
as  observed  by  Romberg,  Anstie,'  my^ielf,-  and  others,  to  cer- 
tain cases  of  circumsonl>ed  atro]i!iy,  is  quite  gradual,  and  in 
describing  neuralgic  symptoms  in  conjiinction  with  trophic,  it 
often  depends  only  ujron  the  temporary  prepondei-ance  of  one  or 
the  other  group  of  symptoms,  or  the  subjective  estimation  of  the 
author,  whether  a  case  shall  be  described  as  supni-orbital  neu- 
ralgia with  trophic  disturbance,  or  as  circumscribed  atrophy 
with  neuralgic  sj'mptoms. 

Tlie  following  case  presents  an  example  of  tliis;  it  is  given  by  Ttdmberg  under 
the  name  of  "  trophoneurosis."  A  girl,  aged  twenty  i»nc,  having  received  an 
injury  in  the  parietal  region,  became  subject  to  attacks  of  pain  in  the  left  |)arietal 
region,  to  which  was  added  a  depression  of  the  left  temple,  gradually  incroa.sing 
in  depth,  and  falling  out  of  the  hair  of  the  same  region.  E.xamination  showed  a 
furrow  or  depression  six  linca  broad,  beginning  about  one  inch  frum  the  median 
Hue,  and  extending  from  the  edge  of  thu  orbit  straight  up  to  the  left  lanibduidal 
suture.     In  the  portion  of  this  depression  which  passed  over  the  parietal  bone  all 


■  BejpioMa,  Syatcm  of  Medioiue.  Vol.  11.    London,  1803.  Art.  XeanUKiiL 
'  Lobrbach  der  fimctionellen  Nervenkrankheiten.  p.  D9. 
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the  hair  was  wanting,  and  the  eyebrow  close  to  tlic  foramen  supraorLitalc  was  also 
quite  thin.  Attacks  of  pain  at  regular  intervals  in  the  posterior  port  ion  of  the  fur- 
row, accompanied  by  obscuration  of  the  acnsca  and  a  great  feeling  of  anxiety,  were 
present  at  tlie  time  of  this  examination. 

The  view  of  Baerwlnkel  is  also  noteworthy.  lie  is  inclined  to 
place  the  seat  of  disease  in  the  ganglia  of  the  trigeminus.  In 
case,  in  which  the  region  of  the  infra-orbital  nerve  was  alone 
fected  by  the  atrophy^  Baerwinkel  thinks  it  necessary  to  infer 
that  the  spheno- palatine  ganglion  formed  the  point  of  origin  ;  iu 
8  second,  in  which  the  atropfiy  extended  to  till  the  branches  of 
the  trigeminus,  the  ganglion  Gasseri.  Since  some  (though  not 
decisive)  experiments  seera  to  show  that  the  trophic  tibres  which 
join  the  peripheral  nerve-trunks  arise  wholly  or  in  part  from  the 
ppinal  ganglia  and  that  of  tiie  trigeminus,  it  appears  that  Baer- 
winkel's  explanation  of  the  atrophy  is  satisfactory  ;  only,  in  the 
Second  case,  it  is  rather  surprising  to  see  the  absence  of  neuro- 
]i!iralytic  ophthalmia,  which  has  often  been  observed  in  cases  of 
morbid  alteration  of  the  Gasserian  ganglion  (Landniann,  Serres, 
ik>ck,  Friedreich  and  others). 


Implication  qf  the  Facial  Nerve. 

It  is  not  inadniis8it>le   to  make  the  seventh  pair  of  nerves 

St  in  the  explanation,  since  its  trunk,  as  shown  by  the  experi- 

Dents  of  SchiflF,  Samuel,  and  others,  probably  contains  trophic 

lindvaso-motor fibres.    But  the  assumption  of  Moore  is  decidedly 

'erroneous,  which  supposes  that  in  this  atrection  there  is  a  si^ecial 

form  of  progressive  muscular  atroplij',  limited  to  the  muscles 

mnervated  by  the  facialis.     It  is  enough  to  point  to  the  fact  that 

in  some  cases  muscular  atrophy  is  entirely  wanting  ;  that  it  is  at 

any  rate  a  very  subordinate  symptom  as  compared  with  the  dis- 

[tnrbances  of  nutrition  in  the  integuments,  and  that  when  present 

aff»H'ts  the  motor  region  of   the  fifth  nerve  (the  muscles  of 

[ehewing)  far  more  than  that  of  the  facialis.    Moore  himself  saj's 

in  his  caeie  the  energy  of  the  facial  muscles  seemed  not  at  all 

ened,  but  is  of  the  opinion  that  this  is  owing  to  the  fact  that 

ihese  muscles  are  not  required  to  make  any  great  exertion,  and, 

^therefore,  a  diminution  of  their  powers  cannot  be  easily  detected. 
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Implication  of  tJie  Cervical  Sympathetic. 

Until  lately  there  seemed  to  be  no  cases  of  this  extremely  rare 
disease  which  funii.slied  ground  for  tracing  a.  I'elatiou  between  it 
and  any  affection  of  the  sympathetic ;  attention  was  rather 
called,  by  the  facts  above  stated,  to  the  vaso-nio tor- trophic  libres 
which  run  with  tlie  trigeminua.  But  since  these  libres,  before 
passing  into  tlie  trigeminus,  run  partly  in  the  cervical  sympa- 
thetic, the  possibility  remained  that  the  latter  might  be  involve<l, 
whicli  found  an  indirect  support  in  the  circumstance  that  partial, 
slight  atrophy  of  one  side  of  the  face  has  been  observed  in  a  few 
cases  after  traumatic  or  other  leiiions  of  the  cervical  sympatlietic 
(Seeligmueller,  Nicati).  These  were  cases  of  paralysis  of  the 
cervical  sympathetic.  Seeligmueller  desciibes  two  observations 
bearing  on  this  point.  In  the  first  there  was  an  affection  of  the 
sympatlietic,  in  a  cluld,  connected  with  traumatic  paralysis  of 
tlie  right  brachial  plexus  from  fracture  of  the  clavicle  and  neck 
of  the  scapula  inter  parium.  In  this  case  there  was  myosis  and 
perceptible  atrophy  of  tlie  right  side  of  tiie  face.  In  the  second 
there  was  a  gunshot  wound  of  the  left  sympathetic  and  a  part 
of  the  brachial  plexus  ;  here  also  there  was  a  decided  emaciation 
and  flattening  of  the  left  cheek,  in  addition  to  the  xisual  oeulo- 
pupiliary  symptoms.  Nicati  regards  the  emaciation  of  the  cor- 
responding side  of  the  face,  conjoined  with  pallor,  depression  of 
temperature,  suppression  of  perspiration,  as  distinct  symptoms 
of  paralysis  of  the  sympatlietic  ;  he  assigns  tlieiii  to  an  advanced 
stage  or  ''second  period."  Brunner,  on  tlie  contrary,  considers 
Iximself  bound  to  assume  a  permanent  stale  of  irritation  of  the 
corresponding  cerciical  sympathetic  in  the  very  marked  case  of 
unilateral  facial  atrophy  which  he  describes.  The  symptoms  of 
that  case  corresponded  entirely  to  ihe  usual  results  of  experi- 
mental irritation  of  tho  cut  sympathetic  of  the  neck  or  the  gan- 
glion cervicale  supremum  :  dilatation  and  delicient  reaction  of 
the  pupii,  widening  of  the  palpebral  fissure,  ex(»phthalnius,  defi- 
ciency of  the  secretion  of  tears,  mucus,  and  sweat,  lowering  of 
tho  temperature  of  the  whole  left  side  of  the  face.  The  left  g;in- 
glion  supniraum  was  also  painful  when  ])ressed  upon.  Brunner 
therefore  assumes  that  a  continued  irritatioJi  of  the  sympathetic, 
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perhaps  caused  by  inflammation  or  a  tumor,  produced  a  con- 
tinued spasm  of  the  blood-vessels,  and  by  ttiis  nifans  a  gradual 
atropliy  of  the  left  side  of  the  face.  The  jialpitatious  and  the 
epileptic  lits,  which  were  present  in  this  case,  might  be  traced  to 
abnormal  innervation  by  the  sympathetic.  Brunncr  thinlis  he 
can  exclude  an  involvement  of  the  trigeminus  and  facialis  ;  the 
Blight  pains  in  the  atropine  side  of  the  face  were,  ])erliaps,  expli- 
cable by  muscular  sensiition  or  disturbance  of  nutrition. 

Disregarding  a  few  questionable  points  in  this  explanation, 
Brunner's  case  stands  as  3'et  too  much  alone  to  allow  us  to  draw 
from  it  general  conclusions  in  respect  to  pathogenesis. 


r 


Theory  of  Lande. 


According  to  Lande  the  disease  is  not  a  neurosis,  but  a  genu- 
ine primary  atrophy  of  the  fatty  tissue.  He  considers  that  the 
fatty  tissue  disappears  altogether,  while  of  the  connective  tissue 
proper  only  the  cells  and  fibrils  perish,  the  elastic  tissue  remain- 
mg  unaltered.  The  persistence  of  the  latter  leads  again  to  a 
retraction  of  all  the  tissues,  by  which  the  skin  is  pressed  firmly 
against  the  subjacent  parts,  producing  the  irritation  of  the  sen- 
sitive nerve-fibres  and  the  jiallor  of  the  skin.  He  seeks  to 
explain  the  syniptoma  of  cutaneous  anjijmia  and  the  neuralgic  or 
paralgic  sensations — as  itching — by  this  retraction  of  the  elastic 
fibres  in  the  absence  of  other  connective- tissue  elements.  The 
apparent  atrophy  of  the  muscles  depends,  according  to  him,  not 
upon  a  disappearance  of  the  muscular  substance  proper,  but 
only  of  the  connective  tissue  which  surrounds  and  penetrates  it. 
The  atrophy  of  the  cartilages  of  the  eyelids  and  aUn  nasi,  and 
even  that  of  the  bones,  is  interpreted  by  liim  as  due  to  the 
rhangps  in  other  tissues,  especially  in  the  blood-vessels.  As  the 
blood-vessels  of  the  skin,  in  consequence  of  the  loss  of  connective 
tissue,  are  compressed  and  lose  part  of  their  bulk,  so  also  do  the 
blood-vessels  in  the  perichoudrium  and  periosteum.  These  mera- 
brane.s,  moreover,  become  contracted  in  consequence  of  the 
destruction  of  all  their  elements  except  tlie  elastic  tissue,  and 
thereby  not  only  diminish  the  arterial  supply  of  the  cartilages 
and  bones,  but  also,  by  compression,  aid  the  atrophy  of  these 
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organs,  which  is  further  directly  assisted  by  the  loss  of  the  con- 
neotive-ttssue  elements  that  enter  into  their  composition. 

Not  only  the  pallor  of  the  integuments,  but  also  the  dryness 
of  the  skin,  its  rough  or  cicatricial  feel,  and  the  alterations  in 
the  nutrition  of  the  hair,  are  explained  by  Lande  as  due  to  the 
compression  experienced  by  the  hair-follicles  and  the  follieles  of 
the  sebaceous  glands  connected  with  them.  The  secretion  of 
sweat  remains  intact  for  the  most  part,  because  the  sweat-glands, 
lying  deeper,  escape  compression  longer. 

Laude's  theory  is  based  on  the  presumption  that  the  loss  of 
cellular  tissue  precedes  the  first  visible  symptoms — pallor  of 
skin,  discoloration  of  hair,  and  abnormal  pigmentation  of  the 
ailected  region,  since  the  latter  symptoms  are  brought  about  by 
retraction  of  the  persistent  elastic  tissue  and  the  consequent; 
constriction  of  the  capillaries.  Lande,  therefore,  believes  that 
he  can  entirely  exclude  a  neurotic  origin  of  the  disease,  and, 
regarding  it  as  a  genuine  affection  of  the  cellular  tissue  (tissu 
laniineux),  he  proposes  for  it  the  designation,  "  apkisie  lamineuse 
progressive,"  or  "atrophic  du  tissu  connectiX." 

This  assumption  of  Lande' s  has  only  the  value  of  a  hypo- 
thesis, for  the  anatomical  proof  of  the  primary  and  exclusive 
disappearance  of  the  cellular  tissue  in  the  skin  and  the  sub- 
cutaneous structures,  bone,  cartilage,  muscle,  etc.,  is  by  no 
means  established.  From  the  clinical  point  of  view,  without 
doubt,  many  objections  can  be  raised  against  it.  The  i-epeated 
instances  of  occurrence  after  a  local  tniumatic  injurj',  the  pres- 
ence of  precursory  83'niptoni8  of  a  sensory  or  motor  character  in 
the  region  of  the  trigeminus,  or  of  such  forerunners  as  epilepsy 
and  hemiplegia,  the  confinement  to  single  nerve-districts,  and, 
above  all,  the  very  fact  of  the  atrophy  being  unilatei'al  and 
sharply  defined  in  the  median  line,  are  decidedly  in  favor  of  the 
neurotic  origin  in  the  majority  of  cases. 


Diagnosis  and  Frogncrals. 

Congenital  defect  of  symmetry  in  the  two  halves  of  the  face 
need  not  be  confounded  with  this  disease.  Although  it  may  be 
very  marked,  bo  that  one  side  of  the  face  is  decidedly  smaller 
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than  the  other,  j^et  the  other  changes  in  nutrition  are  wanting, 
tlie  color  is  normal,  the  growth  of  tliu  hair  unaltered.  But, 
besides  tliese  congenital  irregularities,  acquired  want  of  synime- 
iry  may  be  developed  secondarily  to  deviations  of  the  vertebral 
coluina,  in  torticollis  or  scoliosis.  Especially  in  the  so-called 
iabitual  scoliosis,  consisting  of  a  curve  in  the  dorsal  region,  with 
the  convexity  towards  the  right,  and  sometimes  a  compeusaling 
curve  of  the  cervical  vcvtebne  in  tlie  opposite  direction,  the  riglit 
Bide  of  the  face  is  very  often  found  the  smaller.  This  is  not  the 
place  to  discuss  the  doubtfnl  question  of  the  mode  of  origin  of 
this  as^'mmetry,  whicli  is  usually  referred  to  the  compression  of 
the  vessels  and  nerve-roots  in  the  concavity  of  the  ceivical  curve. 
But  confusion  with  hemiatropliia  of  the  face  may  be  avoided  l>y 
observing  the  waij^  of  change  in  the  tint  of  the  face,  in  the 
growth  of  the  hair,  etc.,  not  to  mention  the  existence  of  devia- 
tion. 

Mistakes  in  diagnosis  may  perhaps  be  made  in  cases  of 
aiT».^sted  development  of  one  side  of  the  face,  due  to  ii  tiaumatic 
injury'  received  diu'ing  youth.  Pauas '  has  described  such  a 
case,  occurring  in  a  man  of  twenty -live,  who  had  suffered  a  fi-ac- 
ture  of  the  lower  jaw  on  the  left  side,  when  ten  years  okl,  the 
result  of  which  was  an  arrest  in  the  development,  not  only  of 
this  half  of  the  jaw,  but  also  of  the  malar  and  superior  maxillary 
bones.  The  entire  side  of  tlie  face  therefore  seemed  flattened, 
and  the  nose  pushed  towards  that  side.  But  the  color  and  con- 
sistence of  the  parts  were  normal  in  tliis  case,  and  the  giowtli  of 
the  hair  quite  unaltered.  Such  cases  can  hardly  be  taken  for 
true  atrophy  of  one  side  of  the  face. 

A  little  attention  will  enable  one  to  avoid  confounding  a 
hypertrophy  of  the  opposite  side  of  the  face  with  this  disease. 
In  the  initial  stage,  however,  certain  cutaneous  affections  (vitiligo 
and  porrigo  decalvans)  might  be  thought  of.  In  vitiligo  we  And 
the  same  white  decolomtion  of  the  skin,  the  cicatricial  feel,  the 
turning  gray  and  falling  out  of  the  luiir,  but  not  the  loss  of 
volume,  which  is  the  special  characteristic  of  this  disease.  In 
porrigo  decalvans  inflammatory  symptoms  and  oedema  of  the 
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skin  come  first ;  the  disease  first  appears  in  regular  circular 
spots;  the  hairs  fall  out  without  previous  loss  of  color,  and  finally 
the  disease  is  contagious,  aud  fungi  can  be  demonstrated  (.micTO-^ 
Bpoion  Audouini).  ^ 

The  proguosis  is  very  unfavorable  in  respect  that  a  natural 
arrest  is  not  to  be  expected  until  at  least  a  very  great  loss  of 
substance  has  occurred,  either  circumscribed  or  dilfuse.  This 
deformity  is  of  the  more  importance,  as  tlie  disease  affects  young 
people  exclusively,  and  chiefly  females.  But  the  general  health 
is  not  at  all  endangered  by  the  disease.  j 

la  only  one  cnse,  given  by  Biierwinkel,  is  a  apontaueoua  improvement  said  to 
have  occurred,  mid  tliu  face  to  liivc  ruguincd  auiuo  of  ita  fuIiucDS,  on  the  authority 
of  the  mother  of  the  patient,  who  was  a  girl  of  eight. 


Treatment. 


d 


Tlie  treatment  has  not  been  successful.  Tlie  internal  admin- 
istration of  a  great  variety  of  remedies,  the  external  use  of  baths, 
stimulating  frictions,  and  so  forth,  have  proved  quite  useless,  aa 
migtit  have  been  expected.  It  is  necessary  to  be  cautious  about'^ 
frictions,  as  excoriations  are  easily  produced  on  the  atrophied 
parts.  Almost  all  cases  have  been  treated  electrically  for  a 
longer  or  shorter  time — the  older  ones  with  the  rotation  appa- 
ratus then  in  vogue,  those  of  recent  times  with  the  volta-electric 
induction  apparatus  or  the  constant  current.  The  use  of  the  lat- 
ter is  said  in  some  cases  to  have  brought  about  an  improvement 
in  volume  aud  tint,  so  that  the  power  to  blush  returned,  etc. 
In  the  case  observed  by  Guttmann  and  myself,  the  local  applica- 
tion of  faradic  and  galvanic  currents  for  sevei-al  months,  and  the 
galvanixation  of  the  sympathetic,  gave  rise  to  no  permanent 
benelit,  thougli  the  local  galvanization  produced  a  reddening  of 
the  affected  side  of  the  face,  which  continued  for  several  hours 
after  each  session.  Brunner  observed  in  his  ease  that  when  sta- 
bile currents  were  applied  to  the  two  upper  S3'n]pathetic  ganglia, 
the  movements  of  the  heart  instantly  became  slower,  and  the 
pujills  dilated  slightly  ;  the  affected  side  of  the  face  turned  red' 
and  was  covered  with  an  abundant  secretion  of  perspu-ation. 
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{Morbus  Basedow  a  ;  Graves'  Disease.) 
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Bj"  the  name  of  Basedow's  disease  vre  designate  a  group  of 
symptoms,  of  wliicli  the  cliief  ai-e  7>rt7/;/7fli/o/i  with  accelerated 
puhe,  swMlng  of  the  thyroid  glaiulf  and  exophthaliuus.  A 
number  of  other  disturbances,  especially  in  the  nervous  system, 
the  circulation,  and  (in  females)  in  the  genital  sphere,  are  fre- 
quent symptoms,  but  not  quite  pathognomonic  ;  sometimes  they 
are  evea  secondary  in  character.  The  three  cardinal  symptoms 
first  enumerated  are  fmind  associated  in  tho  very  great  majority 
of  cases,  but  each  one  niuy  be  absent  now  and  then,  or  be  ]>resent 
iu  a  degree  scarcely  passing  the  limits  of  physical  health ;  or 
exophthalmus  may  be  present  alone,  in  which  case  (unlike  the 
affection  which  is  duo  to  local  hitra-bulbar  causes)  it  always 

■  attacks  both  eyes,  and  is  combined  with  other  general  disturb- 

■  aoces  of  health. 

■  Parry,  in  1825,  certainly  described  some  cases  of  this  disease 
under  the  designation  of  "enlargement  of  the  thyreoid  gland  in 
connection  with  enlargement  or  palpitation  of  the  lieart,"  but; 
among  the  eight  cases  mentioned  by  him  exophthalmus  is  only 
once  mentioned.  St.  Yves,  Louis,  and  Demours  seem  to  have 
known  the  disease.  Basedow  was  certainly  the  first  to  give  an 
accurate  description,  while  thi;  English  usually  assign  the  credit 
of  the  discovery  to  Graves.  Contributions  to  the  natural  history 
of  the  disease  have  been  made  by  Stokes,  Cliarcot,  Trousseau, 
Fischer,  Genouville,  von  Graefe,  and  others.  The  theory  of  the 
disease  has  gradually  a.ssumed  new  forms;  the  first  observers 
(Basedow,  Ilelfft,  Lubarsch,  Cooper)  and  many  since  them  have 
Boaght  to  find  its  essential  cause  in  a  morbid  crasis,  like  that  of 
chlorosis,  while  others  (as  Stokes)  considered  tiie  heart  the  point 
of  origin,  and  later  observers,  for  the  most  part,  have  regarded 
the  disease  as  a  neurosis  (Ilandrteld  Jones,  Fletcher,  Laycock), 
referring  it  especially  to  the  cervical  sympathetic  (Koeben,  von 
Graefe,  Aran,  Trousseau,  and  others),  or  to  the  spinal  centres  of 
the  cervical  sympathetic,  the  cervical  medulla  spinalis,  and  the 
medulla  oblongata  (Geigel,  Benedikt).  The  few  data  of  patho- 
logical anatomy  have  not  yet  given  a  decided  result.     I  have 
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explained  at  length  in  former  works  the  relation  of  the  several 
symptoms  to  the  nervous  system,  and  must  continue  to  upliold 
the  neurotic  theory  as  a  necessary  postulate,  while  I  regard  the 
question  of  localization  in  detinite  sections  of  the  nervous  system 
(especially  in  the  cervical  sympathetic  or  its  centres)  as  not  yet 
solved,  and  at  present  unsolvable. 

Synonymg. — "While  Basedow  himacif  doscrihcd  tlie  disease  as  "  Glotzaugcnkrank- 
heit "  (reffrring  to  the  projfctinn  of  the  eyeballs),  it  liiis  heen  pri'tty  generally  called 
by  his  name  iii  Geminny,  as  in  Eiiglaud  by  that  of  Graves.  Its  two  chief  symptoms 
have  given  it  the  name  of  Btruma  cio)ihllinlmira  (guitre  cxophthnlmique,  exoph- 
thalmic goitw) ;  tlie  exn|ih!luilirm3  by  itself  has  given  the  name  of  Cftchexia  exoph- 
thalmica  ("exo|)hth!«lmos  cacliecliqtie"  of  Fischer).  Lebcrt  projiosed  the  name  of 
"  tacliycardia  atrumoBa  esophthdhnica,"  which  at  least  includes  the  whole  trio  of 
symptoms. 


Etiology. 


J 


Of  the  predisposing  causes  the  influence  of  sex  and  age  is 
first  to  be  considered.  The  female  sex  is  affected  decidedly 
oftener  than  the  male,  in  about  the  ratio  of  two  to  one.  The 
middle  period  of  life,  between  yjuberty  and  the  climacteric  years, 
is  also  affected  with  especial  freqiienc3\  In  ehildliood  the  dis- 
ease is  very  rare,  but  some  cases  are  reported;  thus  Devol  ob- 
served it  in  a  girl  of  two  and  a  half  years,  Rosenberg  in  one  of 
seven  j^ears,  Solbrig  in  a  boy  of  eight,  and  Trousseau  in  one  of 
fourteen.  It  is  rare  beyond  the  climacteric  period;  Stokes 
relates  the  case  of  a  woman  of  sixty.  It  is,  however,  necessary  to 
add  that  the  disease  itself  or  its  complications  very  often  shorten 
life  considerably. 

Hervdltary  injltience  is  in  some  eases  probably  of  impor- 
tance ;  but  the  observations  on  this  point  are  not  yet  sufBcient. 
In  the  above-mentioned  case  of  Solbrig' s,  of  a  boy  of  eight  years, 
the  mother  is  said  to  have  suffered  from  Basedow* s  disease. 

The  favorable  or  directly  causal  iuHiience  of  a  bad  crasis  of 
the  blood,  especially  in  cJtlorosis  and  ancemia,  has  been  affirmed 
and  denied  with  about  equal  frequency.  To  prove  the  d«*|ien- 
dence  upon  chlorosis,  various  authors  have  urged  the  frequency 
of  the  disease  in  the  female  sex  after  puberty,  the  frequent  dis- 
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iTjces  of  menstruation  durinf^  or  (raon^  especially)  before  the 
beginning  of  the  disease,  and  the  occasiunally  favoi-able  effect 
of  pregnancy  (Charcot,  Trousseau,  Corlieu).  But  the  asserted 
dependence  upon  chlorosis  is  contradicted  by  the  fact  of  its 
occurrence  in  men,  in  women  bt-yoiid  the  diiiuictenc  period,  and 
in  children,  and  in  fresh-coniplexiuned  persons  without  a  symp- 
tom of  chlorosis  or  anaemia ;  it  also  sometimes  develops  itself 
acutely  from  accidental  causes.  Upon  the  whole,  therefore,  it 
eeems  better  to  consider  the  an.'emia  of  Basedow's  disease  not  as 
a  primary  factor,  but  as  only  a  consecutive  symptom,  cununon 
to  many  clironic  diseases. 

The  influence  of  a  neurotic  predisposition  seems  undeniable 
in  certain  cases,  at  least.  In  favor  of  this  we  have  the  frequency 
of  the  occurrence  of  the  disease  in  connection  with  hysteria,  to 
which  Brneck  called  attention,  and  with  epilepsy  and  mental 
disease.  In  a  case  described  by  Gildeineestcr,  epileptic  fits 
preceded  the  attack  by  several  years,  disappearing;  one  year 
after  the  commencement  of  Basedow's  disease,  and  not  reapi)ear- 
ing.  Interesting  cases  of  Basedow's  disease,  with  mental  dis- 
turbance, have  been  published  by  Geigel,  Solbrij;,  Andrews,  and 
others.  I  have  observed  several  such,  and  once,  in  a  woman, 
morbus  Basedowii  simultaneously  with  tic  convulsif,  and  with 
alternate  attacks  of  mania  and  melancholia. 

Finally,  in  some  well  accredited  cases,  quite  aecirlental,  inju- 
ries, traumatic  or  otherwise,  seem  to  have  caused  tlie  outbreak 
of  the  disease.  Thus,  mental  excitement  (Solbrig),  violent  fright 
(Larcock),  forced  cohabitation  (von  Graefe),  injurj'  to  the  head 
and  application  of  leeches  (von  Graefe),  and  injury  of  tJie  occiput 
(J.  Begbie),  have  been  stated  to  be  causes  of  the  sudden  apy^ear- 
ance  of  the  disease.  The  importance  of  these  causes  can,  how- 
ever, liardly  be  Judged  of  in  the  cases  given. 

Possibly  climate  haa  some  influence.  Lebert  states  that  the  disease  ia  more 
'  -mion  in  X<irth  Germany  than  it  is  in  Switzerland  and  France,     I  find  it  not 

:rn>n  in  Berlin;  l)Ut  it  seems  more  soon  tlie  Baltic  coast.  Judginf^  from  the 
litcmture.  it  would  seem  to  l)e  thought  specially  frequent  in  England.  There  arc, 
ontortuoately,  no  statistics  to  appeal  to. 
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8f/mpioms  and  Course. 

The  disease  usually  develops  very  slowly ;  yet  there  are 
exceptional  cases,  in  wliicli  it  begins  brusquely  and  all  the 
symi)toms  appear  in  the  course  of  a  few  days.  Such  cases  seem 
to  be  cliiedy  caused  by  accidental  injuries  of  the  above-men- 
tioned sort  (psychical  excitement,  or  wounds).  In  this  class 
belong  the  cases  of  von  tfraefe,  Liaycoek,  Solbrig,  and  others. 
Peter  d«^"scribes  a  case  observed  by  Trousseau  ;  tlie  patient  was  a 
woman,  and  her  disease  developed  itself  in  a  single  niglit,  as  a 
result  uf  profound  grief  for  the  death  of  her  father.  During  that 
whole  night  her  nose  bled  profusely. 

A  few  cases  of  sudden  origin  may  also  rnn  an  entirely  acute 
course,  and  may  recover  in  a  short  time.  It  ma}'  therefore  be 
proper  to  separate  such  cases  under  the  designation  of  acule^ 
from  the  usual  or  chrome  form  of  the  disease.  In  the  case  of 
Solbrig  the  recovery  was  complete  in  ten  days. 

Very  often  the  Jirst  symptoms  of  Basedow's  disease  are  pre- 
ceded for  a  considerable  while  by  symptoms  of  various  sorts, 
especially  that  multiform  group  known  as  hysteria ;  in  some 
cases  by  epilepsy  (Gildemeester).  The  first  symptom  is  usually 
2}afpilaiion^  which  at  first  occurs  only  at  intervals,  but  by 
degrees  becomes  more  permanent,  and,  as  it  were,  habitual.  It 
is  conjoined  with  acceleration  of  (he  pulse,  which  at  first  may 
not  be  constant,  but  afterwards  may  become  permanent,  without 
remission,  so  that  the  pulse  niaintaina  a  continuous,  uniform, 
quite  enormous  rate.  I  observed  for  a  long  time  a  patient  who 
had  a  pulse  of  144  every  day  and  at  every  hour  of  the  day,  with 
scarcely  any  variation  at  all.  In  lighter  cases  the  rate  averages 
from  9U  to  120  beats ;  in  others  it  may  reach  200  (M'DonneU'), 
and  in  one  observed  by  Gildemeester  it  was  at  times  too  rapid  to 
count. 

It  is  a  characteristic  fact  that  the  ordinary  remedies  for  lower- 
ing the  pulse  often  produce  no  efifect.  In  a  few  cases  the  palpi- 
tations and  the  changes  in  the  rate  of  the  pulse  are  entirely 
absent.     In  fifty-eight  older  ones  collected  by  von  Dusch,  this 
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was  the  case  three  times.      More  lately  Cliisolm,   Leiibe,  and 
others  have  contributed  observations  bearing  upon  this  point. 

Leube's  case  the  rate  rearlicd  82  only  onoo  ;  in  CJiisulm's  it 
K").  wliile  there  were  no  palpitations  at  all. 

Physical  examination  of  the  heart  reveals  nothing  abnornial. 
as  a  rule.  The  most  that  is  found  is  an  occasional  systolic  mur- 
mur, usually  plainest  at  the  ajvx-,  and  probably  only  indicative 
of  anaemia.  Other  circulatory  phenomena  liave  been  observed: 
these  are  occasional  epigastric  pulsation,  increased  force  of  the 
pulse  in  tlie  carotids  and  their  larger  branches,  especially  the 
thyroids,  and  a  whirring  and  blowing  that  may  be  heard  by 
auscultation  before  the  struma  is  developed,  pulsation  of  the 
retina  (Becker),  and  in  rare  cases  pulsation  of  the  liver.  L<4>ert, 
who  observed  this  phenomenon  three  times,  regards  the  hepatic 
pulse  as  arterial,  and  distinguishable  from  the  venous  by  its 
slighter  intensity;  it  is  the  less  likely  to  be  confounded  with  the 
ordinarj'^  epigastric  pulsation,  as  it  is  oftenest  felt  just  over  the 
right  lobe  of  the  liver. 

Wiien  these  symptoms  of  disordered  circulation  have  lasted 
for  some  weeks  or  mouths,  the  second  chief  symptom,  airuma. 
Is  developed,  slowly  or  rapidly,  often  withiu  the  course  of  a  few 
1J3;  its  usual  form  is  that  of  a  swelling  of  soft,  elastif  fonsis- 
tency,  distributed  uniform!}'  over  the  whole  thyroid  gland.  It  is 
leas  common  to  find  only  one  lateral  lobe  affected  ;  in  other  cases 
both  are  involved,  but  one  more  so  than  the  other.  Very  rarely 
the  struma  appears  before  the  pal^iitation  ;  still  more  rarely  it  is 
wholly  absent — according  to  von  Diisch,  in  three  cases  out  of 
fifty-eight.  The  surface  of  the  tumor  is  often  marked  by  veins, 
LTeatly  dilated  and  crowded  with  lilood ;  the  hand  laid  u])on  it 
fvols  almost  everywhere  a  distinct  fremissement,  andauscialtation 
ixrveals  loud  blowing  sounds,  often  increased  during  systole. 
Tliese  symptoms  may  subsequently  diminish  or  disappear,  while 
the  tumor  assumes  a  somewhat  firmer  and  more  resi?*tant  con- 
sistency. This  seems  to  depir-nd  on  the  fact  that  tlie  early  hyper- 
ifmiaand  dilatation  of  vessels  yield  at  a  later  period  to  an  actual 
hyperplasia  of  the  glandular  tissue.  The  struma  of  Basedow's 
di^ase  seldom  reaches  a  considerable  extent.  It  is  also  worthy 
of  note  that  the  size  of  the  tumor  is  subject  to  frequent  changes; 
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mental  distnrbanm,  tlio  sir,tion  of  medicine,  various  changes  in 
the  other  coiiditions  of  the  disease,  and  above  all.  pregnane^', 
have  an  unmistakable  intluence.  According  to  Stokes,  Gn»ve3 
obs^.Tved  two  cases,  in  which  each  attack  of  palpitation  was 
accompanied  by  a  swelling  of  the  thyroid  gland,  which  disap- 
p<\'m'd  when  the  attack  was  past.  Similar  cases,  in  wliich  the 
tiimor  wa.s  observed  tc)  increase  or  dt^crease  according  to  the  force 
of  the  beat  of  the  heart,  have  been  reported  by  Henoch,  Begbie, 
Marsh,  Gildemeester,  and  others. 

J'lvophlhdlmiis  makes  its  ap]iearance  soon  after  the  struma— 
in  a  few  cases  before  it — and  still  more  rarely  as  the  initial  symp- 
tom, preceding  the  struma  and  the  palpitations  (in  one  case  of 
Macki'uzif'sand  one  of  Chvostek's).  It  is  almost  without  exrep- 
tliMi  bilateral.  A  few  cases  of  the  unilateral  sort  are  nsentioned 
(Mackenzie,  Foerster  quoted  by  L<ibert,  Sclmitzler,  Cliisolm, 
Emmert),  but  some  suspicion  must  remain  in  respect  to  the 
diaiiiiosis  of  these  cases.  (See  "Diagnosis.'')  Sometinins  the 
exoplitiialnms  comes  earlier  in  one  eye  than  in  the  othr-r,  and 
often  it  is  not  equally  developed  upon  both  sides.  Sometimes 
it  may  be  wholly  wanting  (in  four  out  of  lifty-eight  cases,  accord- 
ing to  von  iJiisch),  whilv^  in  other  instances  it  forms  the  only 
cardinal  s3'tuptom  (Prael,  DL'granges,  and  SLchel,  quoted  by 
t^ischer),  in  which  cases  it  is  associated  with  other  sorts  of  gene- 
i-al  disturbance,  so  that  the  terms  "exophtlialmie  cachectique" 
or  '"cacliexie  cxophthalmique"  seem  not  unsuitable. 

In  degree,  the  exopfithahnus  varies  extremely;  eometimea 
there  is  but  a  slight  prominence  of  tlie  eyeball,  sometimes  the 
protrusion  is  so  excessive  tliat  no  part  of  the  globe  is  covered  by 
tlie  eyelids;  and  even  luxation  of  the  globe  may  occur  (Pain 
quoted  by  Trousseau).  The  prominent  eyeball  has  an  unusual 
lustre  and  a  peculiar  stiffuess  ;  in  fact,  if  the  deforiuity  has 
existed  long,  it  often  loses  its  mobility  in  gre:it  part  or  wlioUy. 
The  exoplitliuhnus  is  m>t  always  equally  distinct,  bat  often 
increases  and  disappears,  projwrtionately  to  tlie  force  of  the 
pulsations  of  the  heart,  and  sometimes  may  be  diminished  by 
light  pressure  on  the  ey<4i:ill.  It  is  almost  always  accompanied 
by  a  jihenomenon,  first  observed  as  characteristic  by  von  Graefe: 


Ihe  upper  lid  loses  Us  power  to  move  in  harmony  with  the  eye- 
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in  tJie  act  of  looking  iip  or  dmen.  TJiis  want  <if  agreement 
between  the  niovenient  of  the  lid  and  tiie  raising  or  dopressing  of 
the  point  of  view  is  not  causal  \>y  tho  cxoplithahmis  as  sucli,  for 
tht*  movement  of  tht^  lid  is  not  impaired  in  i.'Xi;>]»lithalnnis  oecur- 
riug  from  other  causes,  such  as  tumors  of  the  orbit,  while  in 
Basedow's  disease,  if  ever  so  little  developed,  it  is  weakened  or 
BUS|iended.  That  J  liis  phenomenon  is  independent  of  the  exopli- 
tlialraus  is  further  sliown  by  tlte  fact  that  it  may  disappear 
during  the  course  of  the  disease,  without  any  improvement 
having  taken  place  in  the  latter,  and  this  may  be  a  spontaneous 
result  or  may  follow  the  use  of  narcotic  injections.  According 
to  von  Graefe.  the  phenomenon  is  therefore  pathognomonic,  and 
is  extremely  important  in  diagnosticating  sliglit  degrees  of  the 
disease,  in  cases  where  the  e^'es  hardly  jiroject  more  than  the 
normal  amount,  and  wliei'e  there  is  no  struma.  lie  observed  a 
patient  whose  only  symptoms  were  this  defective  agreement 
between  tlie  movements  of  the  lid  and  the  raising  or  lowering  of 
the  glance,  and  paljuitation  of  the  heart ;  the  diagnosis  of  Base- 
dow's disease  was  made  upon  tliis  evidence  alone.  I  have  seen 
no  such  cases ;  but  in  one  case,  with  great  protrusion  of  the  globe, 
I  have  seen  the  movement  of  the  lid  almost  normal,  scarcely 
diminished  beyond  pliysiological  limits;  in  like  manner  also,  in 
another  case,  with  moderate  exojihthalmus.  I,  therefore,  do  not 
incline  to  gi-ant  a  pathognomonic  value  to  this  sign,  although  its 
very  givat  frequency  must  certainly  be  admitted. 

Another  and  a  rarer  group  of  sympt(«us  must  perhaps  be 
irded  in  some  cases  as  secondary,  as  a  sequence  of  the  exoph- 
thalmus  and  the  defective  power  to  depress  tho  upper  lid.  These 
symptoms  are  disiitrbanciS  in  the  nutrition  of  the  bxlb,  espe- 
cial Ij- in  the  outer  coats  of  the  eye,  the  conjunctiva  and  coriu-a.' 
The  impairment  of  the  power  of  moving  the  lid  prevents  the  eye 
from  n^ceiving  its  dne  share  of  moisture,  wlience  come  drj'ness 
in  the  conjunctival  sac,  distention  of  the  conjunctival  veins,  and 
conjunctivitis.  The  lachrymal  secretion  is  often  increased.  In 
the  majority  of  cases  nothing  worse  occurs;  but  in  bad  cases 
Severe  disturbance  of  nutrition  of  the  cornea  follows,  closely 
resembling  what  occurs  in  neuroparalytic  ophthalmia,  and  per- 
haps explicable  in  the  same  way.    (See  below,  "  Analysis  of  the 
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Symptoms.")    Tlu^  cornea  first  loses  its  sensibility ;  on  its  sur- 
face dry  yellow  spots  apperir,  which  giadiially  enlarge,  and  the 
final  result  is  the  formation  of  an  eschar  followed  by  diffuse  desic-j 
cation  or  even  perforation.     In  other  cases  inliltrations  occur  afej 
several  points  of  the  cornea  at  once,  and  ulceration  or  even  perH 
foration  occurs.    It  is  remarkable  that  these  disturbances  in  th« 
nutrition  of  tlie  globe  are  common  in  m^n  (Basedow,  Prael,  Nauw 
niann,  von  Graefe),  although  in  a  few  instances  also  observed  ii 
women  (Lawrence,  Tatum,  Teissier). 

The  nccommodation  is  usually  imafTccted  in  Basedow's  dis- 
ease, though  sometimes  weakened  in  couseipience  of  deficient 
mobility  of  the  globe.  Ophthalmoscopic  exammation  usually 
shows,  according  to  von  Graefe,  a  dihitation  and  increased  tor- 
tuosity of  the  retinal  veins.  Becker  observed,  besides  this,  frpon- 
taneous  pulsation  of  the  'retina  in  two  cases.  In  the  immense 
majority  of  cases  tlie  pupil  is  quite  ^maltered — a  fact  of  thefl 
more  importance,  as  the  e.\o]>htlialmus  produced  experimentally 
in  animals,  as  in  d^'uth  In''  sulfocation  or  by  paralysis  of  the 
heart,  is  always  accompanied  by  dilatation  of  the  pupils.  It  is 
true  that  the  statements  of  authors  regarding  the  pupil  are  not 
quite  in  accord  ;  some  authors  (Romberg,  Reith,  Geigel,  Fried- 
reich, Cazalis  quoted  by  Trousseau,  Funruit^r  and  Ollivier)  speak 
of  dilatation  of  pupils,  but  this  was  probably  not  connected 
with  Basedow's  disease,  as  the  patients  in  question  were  probably 
myopic.  Gildemeester  in  one  case  found  the  pupils  at  first  much 
dilated,  afterwards  contracted  ;  Cheadle  found  a  slight  dilatation 
with  entirely  regular  reaction  ;  Nitzelnadel  in  one  case  contrac- 
tion; Emmert  in  some  cases  contraction,  in  others  dilatation. 
Von  Graefe,  however,  informed  the  author  that  among  nearly 
two  hundred  cases  of  Basedow's  disease  he  had  not  once  found 
dilatation  of  the  pupil.  Neither  have  I  myself  seen  it  in  cases 
of  genuine  morbus  Basedowii ;  but  I  have  had  occasion  to  state 
that  there  are  cases  of  struma  with  slight  unilateral  exophthal- 
mus  and  accelerated  pulse,  which  cannot  be  taken  as  cases  of 
Basedow's  disease,  but  as  secondary  neuroses  of  the  cermcal 
sympathetic^  canned  hy  the  slnimoua  tnmor,  characterized  by 
considerable  dilatation  of  the  pupil,  and  by  the  elevation  of  the  j, 
tempei-atui'e  on  the  affected  side  of  the  head  (see  "Diagnosis"). 


Basedow's  disease, — symptoms  aio)  course. 
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■  Among  the  less  constant  symptoms  of  Basedow' a  disease  must 
l>e  mentioned  the  eleoation  of  thu  bodily  temperature,  wliit^h  did 
not  escape  the  attention  of  the  iirst  observers.  The  patients  feel 
this,  even  when  it  is  very  slight,  as  a  sense  of  heat,  often  accom- 
panied by  an  iiwreased  secretion  of  sweat.  Basedow  himself 
pt>int<*d  out  this  feeling  of  heat,  and  in  latfr  literature  cases  are 
described  in  which  it  was  so  sever©  that  the  jjatients  threw  off 
their  clothes  (Trousseau,  Fotirtiier  and  OUivier).     As  a  rule,  the 

I  elevation  observed  by  instruments  is  not  very  considemble  ;  but 
it  appeal's  rarely  wanting  when  the  test  is  applied  carefnlly  and 
repeatedly.  Paul  fuund  in  one  ease  an  elevation  of  fruui  0.5'^  to 
1°  C. ;  Teissier  often  from  1°  to  2° ;  Cheadle,  in  his  report  of  eight 
cases,  says  that  ho  always  found  devarion  of  temperature.    In  all 

I  the  cases  of  my  own  observing  I  have  found  an  elevation  of  from 
0.5*  to  1**  C,  at  least  temporarily  ;  and  in  one  case,  that  of  a  girl 
of  (wenty  years,  whose  temperature  was  taken  very  often  for  the 
peri<xl  of  three-quarters  of  a  year,  it  always  stood  from  lift. 2°  to 
38.8'^  U"<'.8°  to  101.8^  F.)  in  the  axilla.  But  Charcot  and  Du- 
mont  report  cases  in  which  the  temperature  was  entirely  normal. 
This  elevation  is  of  course  only  intportant  in  the  uncomplicated 
cases,  which  are  not  aci-ompanicd  l»y  febrile  disease. 

There  is  also  a  aeri«'s  of  iirrroiis  diHlnrbaiwes^  not  to  be  con- 
sidered as  essential  and  pathognomonic,  but  as  quite  frequent 
ao<;oinpaniment.s,  and  probably  based  in  part  upon  an  e.\i.sting 
neuropathic  pre<lisposition.  Among  tlufse  must  be  includ^'d  the 
complications  with  hysteria,  epilepsy,  and  insanJiy,  already  enu- 
merate undi-r  the  head  of  etiology  ;  it  must  also  be  said  that 
the  slighter  degrees  of  mental  alteration,  a  changeable  and  espe- 
cially a  lachrymose  disposition,  alternations  of  excitement  and 
depression,  etc.,  are  of  extreme  frequency  in  the  higher  grades  of 
Basedow's  disease,  especially  in  women.  The  patients  often 
complain  of  severe  headache,  sometimes  limited  to  one  side  ;  a 
feeling  of  dizziness,  complete  inability  to  work,  wealvUess  of 
thought  and  memory,  and  tormenting  sleeplessness,  and  express 
a  fear  of  losing  their  minds.  Sometimes  there  is  excessive  appe- 
tite ;  oftener  loss  of  appetite,  even  aversion  to  all  food,  nausea, 
and  vomiting,  and,  in  consequence,  emaciation.  All  these  symp- 
toms, and  especially  the  mental  ones,  are  not  usually  present  in 


an  equal  degree,  but  may  increase,  diminish,  or  at  times  disap- 
])ear,  proportionally  to  tlie  leading  symptoms  of  the  disease. 

Tlie  frequent  occurrence  of  disturbt-d  menstruation,  particu- 
larly amenorrlioaa,  has  been  mentioned  akeady.  In  a  case 
recently  related  by  Leube  a  slight  cutaneous  sclerema  of  the  face 
and  the  backs  of  the  hands  was  observed.  Nitzelnadel  and 
Chvostek^  give  cases  in  which  a  sweating  upon  one  side  (ephi- 
drosis  unilateralis)  was  observed  to  coincide  with  contraction  of 
the  corresponding  pupil ;  and  a  case  of  hyperidnvsis  unilater- 
alis, with  struma  and  hypertrophy  of  the  left  ventricle,  recently 
observed  l>y  Ebstein,'  may  be  classified  here. 

The  duration,  of  the  disease,  if  we  except  those  rare  and  in 
many  respects  anomalous  cases  classed  as  acute  Basedow's  dis- 
ease, is  alwa3's  very  protracted.  Montlis  and  years  may  pass, 
with  alternate  improvement  and  relapse.  Not  very  rarely  an/' 
entire  recovery  occurs,  spontaneously  or  in  consequence  of  thera- 
peutic measures.  In  some  few  cases  pregnancy  seems  to  have 
had  a  favorable  iniiuence  (Charcot,  Trousseau,  Corlieu).  But 
usufilly  the  progress  is  toward  the  worse.  Consecutive  changes 
in  the  heart  often  develop ;  the  permanently  increased  labor 
exacted  of  the  heart  leads  to  dilatation  of  both  ventricles  and 
compensating  hypertrophy,  and  a  di^^turbance  in  the  compensa- 
tion may,  at  a  later  time,  hasten  the  fatal  issue.  In  ofher  cases 
death  occurs  during  exhausting  manismus  or  intercurrent  dis- 
eases (as  oedema  of  the  lungs  or  apoplectic  attacks),  or  other 
complications,  as  especially  tuberculosis  of  the  lungs  and  valvu- 
l:u-  difTicuUy  of  the  lieart.  In  the  case  described  by  Fournierand 
Ollivier,  and  in  another  by  Rabejac  (cf.  "Anatomical  Changes"), 
death  o(;curred  during  progressive  gangrene  ni  the  lower  extremi- 
ties, without  any  appai'ent  cause  for  this  sudden  suspension  of 
nutrition. 


I 


I 


Anatomical  C7ian^es. 

The  number  of  reports  of  autopsies  is  very  small,  which  need 
not  surprise  us,  as  patients  with  Basedow's  disease  seldom  enter 

•  wiener  med.  Wochenschrift.  1872.  Noa,  10  and  20. 
»  B.  Fraenkd,  Diss.    Breslau,  1874. 
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lospitals,  and  still  more  rarely  reniajn  tliere  till  their  death. 
The  auatomiful  examiiuition  of  the  struma  has  usually  shown  a 
dilutatiou  of  the  veins,  or  considerable  developnu-ur  of  the  arte- 
ries (Smith  and  MaeDowellj  quoted  by  Stokes,  Nauiuunii,  J. 
6;iukd,  Moore,  Fournier  and  Ollivier) ;  the  glandular  tis-sue  is 
either  normal,  or  in  a  state  of  simple  hyperplasia,  or  lilled  with 
C3"si.s  and  altered  by  new  iormatioua  of  decidedly  a  secondary 
character. 

Behind  the  globe  of  the  eye  a  considt^rable  development  of 
fat  is  almost  always  found  (Basedow,  lleusinger,  jNaunianu,  La- 
queur,  Tmube  and  Recklinghausen,  Peter,  Fournier  aud  Ollivier, 
aud  others) ;  sometimes  with  this  there  is  atheromatous  change 
of  the  ophthaluuc  artery  (Naumann),  or,  as  in  Traube's  ease, 
advanced  fatty  degeneration  of  the  ey<.'- muscles,  probably  caused 
by  disase  and  stretching.  More  attention  has  lately  been  paid 
to  the  nervous  system,  and  especially,  since  the  well-known 
e.^perinients  of  Claude  Bernard,  to  the  sympathetic  in  the  neck 
and  its  ganglia.  L'pon  this  point  the  rei)orts  vary  greatly. 
While  most  authors  have  obtained  positive  results  (Trousseau 
quoted  by  Peter,  Keith,  Cruise  and  McDonnell  quoted  by  Moore, 
Traube  aud  Recklinghausen,  Biermer,  Virchow,  Geigel,  Ivnigbt), 
others  have  not  been  able  to  show  any  changes  in  the  sympa- 
thetic and  its  ganglia  (Paul,  Fournier  aud  Ollivier,  Rabejac, 
Wilks). 


1^ 


The  cftsc  described  by  Peter,  rcmarkalile  for  the  smldcuncss  of  its  coniinencc- 
4BDt  (sue  above),  ended  fatally  in  eiiflit  diiys.  At  the  .iutiji«y  (by  LaHtTreaux),  llio 
iUef  murbid  Bppearouce  wm  u  prcdomiiiuiicc  of  the  cuiiiit'Ctivt'  tissue,  aud  u  dimi- 
nution of  the  ncrve-elcmcnts  in  some  parts  of  the  cervical  sympathetic,  more  iu  tlie 
right  aud  less  iu  the  left  inferior  gangliou,  wliile  the  uppi'r  uud  middle  ganglia 
Memcd  ([uite  uunnul.    The  cardiac  plexus  [ire.suntcd  uu  striking  ulteruliuna. 

Tlie  case  of  Reith  was  a  man  of  twenty-four ;  the  disease  bad  lasted  a  lung  time. 
Tl«  principiil  result  of  the  auto]>sy  (TJcveiiilgc)  was  to  show  an  cnbirgetiient  of  tbe 
middle  and  lower  cervical  ganglia;  they  were  hard  aud  flnu,  and  uudcr  the  niicro- 
■Qpe  showed  an  inflltration  with  a  grayish  masa.  Tlio  cord  of  the  ayiiiimthetic, 
i6o,  and  the  branches  sent  off  from  it  to  tbe  lower  thyroid  and  the  vertebral  artery, 
Were  enlarged  and  in  a  state  of  tuberculous  change. 

In  the  case  CTamincd  by  Cruise  and  MrDnnnclL  the  lower  eervicid  ganglia  of  bnth 
lidee  irerc  almost  ol>literatcd,  and  re[>buLd  by  ri-llular  aud  fatty  tissue.  In  tbe  case 
of  Tmube  aud  Rcckliughaujscu  a  strikiug  tbiuuci>s  ol  tbe  sympathetic  and  its  gaa- 
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glia  is  Bpokcn  of;  no  otlicr  changes  were  to  be  found  in  tlie  sympalLctic  or  ragfinkl 
Bicriuer  mentions  in  a  k'tter  tlie  cjise  of  a  niiin  in  wlioiu  tlierc  whs  grejit  ntrojjhy  of 
both  sympathetics,  cspccitilly  the  right.     Virchow  found  in  a  man  who  died  witb^ 
dropsical  symptoms,  a.  hypertroijliy  of  the  heart,  with  very  extensive  niyocarditil 
and  eulnrgcnicnt  of  the  thyi'oitl  ghiinl,  and  also  a  very  considerable  eulorgeiuenl  and 
iatorstitial  thickening  of  the  cerrical  sympathetic,  especially  in  the  upper  and  lowc 
ganglia. 

In  Grcigel's  case  (a  man  of  forty-eight)  both  cervical  sympathetica  were  found 
ensUoathcd  in  remarkably  thick  connective  tissue,  abounding  in  fat,  but  the  micro- 
scope discovered  no  change  in  the  nerves  proper,  nor,  except  intense  brown  pigmtn-^ 
tation,  any  in  the  ganglia  ;  neither  was  there  to  be  scon  any  increase  of  inlerstitial^f 
connective  tissue.     The  cervical  jwrts  of  both  vagi,  both  iti  the  fresh  condition  and 
after  preservation  in  ^Mueller's  fluid,  were  normal.     The  following  changes  were 
also  found :  obliteration  of  the  central  canal  of  the  B]>tnal  cord,  much  fullness  oi^H 
the  small  and  of  the  minute  vessels  of  the  card  ;  in  the  direct  neighborhood  of  ih* 
central  cansil  tLe  madullaiy  substance  was  quite  hard,  and  there  was  a  slight  pro- 
liferation of  the  neuroglia ;  there  was  also  a  tumor  on  the  synchondrosiB  spheno- 
occi|)itnli3.  ^m 

In  Knight's  case  (a  man  of  thirty-three),  the  left  lower  cervical  ganglion  of  th0'^| 
sympathetic  was  larger  than  the  rigiit,  the  amount  of  connective  tis.sue  quite  large, 
wliile  the  ncrve-cella  were  decidedly  -imaller  and  less  pigmented  than  u!>ual.  In  the 
middle  and  upper  ganglia  of  the  sympathetic  of  the  left  side  the  nerve-cells  were 
much  r^mrdler  than  on  the  right.  The  nerve-fibres  hi  the  loft  sympathetic  were  one- 
half  the  hize  <if  those  of  tlie  right. 

Paul  fuiuid  nothing  almoruial  in  the  thoracic  and  cervical  portions  of  bolhsym- 
patliftic  cord.s;    nothing  in  the  lower  ciTviciil  ganLjliim.     In  the  fresh  rnnditioiit 
as  well  as  after  staining  with  carmine,  the  nerve-libies  and  gangliun-Cells  appcHredj 
of  entirely  normal  dimensions,  with  distinct  nuclei  and  nucleoli,  some  colorless,  sumej 
pigmented. 

In  the  oft-quoted  case  of  Fonrnier  and  Ollivier  there  were  found  no  changes  in 
the  cervical,  thoracic,  and  nlHlnminal  cord  of  the  sympathetic.  The  rxatniuatioa 
was  made  with  great  care  by  Kanvicr  u)ion  carmine  preparations.  Botli  the  nerve- 
fibres  and  the  gaugliou-cells  were  entirely  normal ;  increase  of  connective  tissue  was 
nowhere  present.  In  Rtdiojoc'a  case  (a  woman  of  fifty-eight)  the  sympathetic  was 
examined  uiicroscupically  by  Uouvier,  and  found  entirely  noimal,  Wilks  found  no 
coarse  changes  in  the  ganglia  of  the  sympathetic,  which  even  seemed  unusually  white;  I 
microscopically  there  was  found  nothing  abnormal  except  an  increase  of  the  con- 
nective-tissue tibres. 


I 

'I 


Thpse  few  faofs,  so  lieterogeneons  in  cliaractpr,  mnst  not  be 
applied  to  the  patliogcnesia  tiiid  tlniory  of  the  disease  witliout 
the  greatest  care.  It  is  true  that  there  are  only  foi;r  negative  to 
eight  positive  reports  regarding  the  sympathetic;  but  some  ofl 
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latter  are  such  as  hardly  involve  necessary  disturbances  of 
tlie  functions  of  the  sympathetic.  Thus,  in  GeigcFs  ease  there 
was  only  a  tliickening  of  the  connective-tissue  sheath,  while  the 
nerve-fibres,  ganglion-cells  (except  for  the  pigmentation),  and 
interstitial  connective  tissue  were  normal.  It  seems  to  me  worthy 
of  note  that  in  the  few  carefully  examined  cases  where  there 
were  positive  changes  in  the  syra])athetic,  the  lower  ganglion  is 
spoken  of  with  considerable  unanimity  as  the  one  chiefly  or  ex- 
clusively affected  (Peter,  Keith,  Cruise  and  McDonnell,  Virchow, 
Knight).  With  the  lower  ganglion  the  middle  one  has  once 
been  found  affected  (Reith),  and  the  upper  one  once  (Virchow); 
in  Knight's  case  the  upper  and  the  middle  ones  were  altered,  but 
less  so  than  the  lower.  It  must  be  remarked  that  Ebsteiii,  in  tlie 
case  of  hyperidrosis  unilateralis  with  struma  and  h3"])ertropliy 
of  the  left  side  of  the  heart,  already  mentioned,  found  striking 
changes  in  the  left  cervical  sympathetic,  chiefly  in  the  lower 
ganglion,  con-sisting  of  varicose  swelling  of  the  blood-vessels  with 
much  pigmentation  of  the  ganglion-cells.  By  the  kindness  of 
Dr.  Ebstein  I  myself  had  opportunity  to  confirm  tins  fact  at  the 
Breslau  meeting  of  naturalists.  In  most  cases  of  undoubted' 
Baseiiow's  disease  the  alterations  occurred  in  both  aymjiathetics, 
but  in  some  the  affection  was  not  equal,  being  more  developed 
on  the  right  side  (Peter,  Biermer),  or  the  left  (Reith);  in  Knight's 
case  the  left  sympathetic  seems  to  have  been  affi^-ted  exclusively. 
In  Geigel's  case  there  were  also  changes  in  the  spinal  cord,  which 
do  not  admit,  however,  of  a  direct  interpretation. 


Analysis  qf  the  Symptoms,  and  TIteory  of  the  Disease. 

Let  us  now  attempt  an  analysis  of  the  leading  symptoms, 
with  the  object  of  forming  a  general  theory  of  the  disease ;  we 
shall  be  obliged,  at  the  best,  to  content  ourselves  with  a  some- 
what unsatisfactory  result. 

We  will  first  speak  of  the  struma^  because  the  attempt  has 
often  been  made  to  make  the  other  sj'niptoms  depend  upon  it 
(Koeben,  Piorry,  Cros,  and  others),  although  the  struma  is  by 
no  means  the  first  symptom  in  the  majority  of  cases.  Trousseau 
and  others  considered  the  struma  (as  they  did  the  exophthal- 
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mils)  to  be  the  consequence  of  a  cungfstive  state  of  tbe  upper 
li:i]f  of  the  ]jody,  while  tlie  disturbed  nieiistruation,  or  ameiior- 
rliu'a,  \va:j  bupposi'd  to  dL-jieiid  on  a  delicient  supply  of  blood  to 
the  lower  half  of  the  budy.  The  cause  of  the  liyperfemia  was 
soun;ht,  in  obedience  to  the  analogy  furnished  by  Bernard's  ex- 
perijuents,  in  a  dilatation  of  the  vessels,  owing  to  invmlysis  of 
the  vaso-motor  nerves  running  in  the  cervieul  sympatlietic.  Cer- 
tainly there  are  some  facts  whicli  support  this  explanation :  the 
small  arterial  branelu's  of  the  carotid,  ]nilsating  strongly,  often 
tortuous  aiid  visibly  prominent  ;  tlie  freipii'titly  rapid  growth  of 
the  tumor,  its  softness;  the  perceptible  ]>ulsatiou  of  the  thyroid 
arteries,  the  blowing  sounds  audible  over  them;  the  alternate 
enlai'gement  and  diminution  of  the  tumor  prnportionuto  to  the 
foree  of  the  pulsation  of  the  heart,  and  tlie  abnonnal  develop- 
ment of  the  thyroid  arteries  and  veins,  as  shoAvn  by  the  patholo- 
gical anatomy.  On  the  other  hand,  there  is  as  yet  no  experi- 
mental evidi-nce  that  a  section  of  the  sympathetic  can  produce 
struma.  This  proof  must  be  insisted  upon,  es])ecially  as  struma 
is  a  very  common  complaint  in  animals,  and  even  occurs  eu- 
demically  in  the  regions  where  men  are  affected  with  it  (Vir- 
chow,  Baillarger).  Boddaert  also  lias  proved  that  tying  the 
internal  and  external  juguhir  veins  and  the  inferior  thyroids  in 
rabbits  and  guinea-pigs  produce^  a  swelling  of  the  th^'roid  gland. 
The  origin  of  Basedow's  struma  may  thereftu-e  be  regarded  as 
very  probably  due  to  a  dilatation  of  tlie  arterial  and  venous  ves- 
sels ;  its  connet'tif)n  with  paraljsis  of  the  vaso-motor  nerves  (or 
with  the  sympathetic)  must,  however,  be  regarded  for  the  present 
as  matter  of  question. 

Of  late,  an  explanation  directly  opposed  to  this  1ms  hccii  offered  liy  Bcnedikt. 
He  regards  the  dilutatiiin  of  the  vesaela  as  due,  uot  to  paralysis,  but  on  the  con- 
trary to  irritation  of  the  dilator  nerves,  which  also  run  in  the  symjmthctic.  He 
bases  this  view  upon  the  recent  espcrimrnts  of  Hrrnnnl,  Schiff,  Ludwig,  and 
Lovfn,  which  Keeia  to  prove  tho  existence  of  nerves  wliitli  'lilate  the  vessels  actively. 
These  esperiiiients,  it  is  true,  relate  only  to  a  few  nerve-districts  (nervi  erigentcs 
penis,  according  to  LovfSn;  the  neiTes  of  the  parotid  wliich  arise  from  the  facial; 
umsouliir  arteriea,  according  to  Ludwig  ami  H.-iRz).  and  mostly  atlinit  of  aimtlicr 
interpretation.  Neither  can  we  sutisfactorily  <'X]>lain  the  mechanism  of  such  on 
active  dilatation  of  arteries  consistently  with  their  histological  structure.  Bcnedikt 
attempts  such  an  explanation  by  pointing  to  the  longitudinal  muscle-cells  in  the 
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mil  of  the  Teasels,  the  shortening  of  which  over  the  teiue  column  of  Llood  he 
thinks  must  cause  a  shortening  of  tl»e  arterial  tuhe,  with  dilatution.  TVbuthcr  this 
Tii'n- agrees  with  the  fact  will  perhaps  be  shown  by  Inter  obsurvatinns ;  in  tiic  liirge 
iini>nal  vessels  the  active  dilatution  cannot  certainly  occur  in  the  manner  descriUil, 
M  tlicj  possess  no  njuscular  culls.  As  regards  the  thyroid  urtcries,  wliicli  nru  sjic- 
ci«lly  concerned  in  the  production  of  struma,  Mocllcr,  at  the  suggestion  of  Ht-nc- 
dikt,  has  examined  tlicuj,  and  lia.s  found  between,  the  intima  and  the  adrentitia,  ns 
well  as  in  the  latter  itself,  a  pretty  thick  layer  of  smooth  muscular  cells.  Certainly 
fiened'dct's  explanation,  if  correct,  would  render  the  theory  of  the  disease  extiemely 
(imple  (see  below). 

The  second  cardinal  symptoin,  the  exrrpMlinlmus,  is  probably 
referable  to  various  genetic  factora.  Doubtless  it  is  laigi'ly 
dependent  upon  venous  hyperaimla  and  increased  development 
offal  in  the  cellular  tissue  of  the  orbit.  The  existence  of  abnor- 
mal hypt'ra?niia  during  life  is  rendered  probable  by  the  amilo- 
gMUs  condition  existing  in  struma,  and  also  by  tlie  observations 
which  show  that  the  exophthalnms  often  diminishes  wlien  the 
palpitations  of  the  heart  grow  less,  and,  vice  versa,  increases 
H'lu'U  the  palpitations  are  worsi.' ;  while  the  globe  of  the  eye  is 
further  observed  to  be  easily  piislied  back  by  the  linger,  and 
after  death  to  recede  into  the  orbit  spontaneously. 

In  favor  of  the  possibility  of  a  mechanical  forcing  forward  of 
eyeball,  we  have  many  analogies.      In  new-born  *:hildren  a 

ht  exophthaliuus  is  observed  afti-r  a  t«Mlioiis  Iab(»r,  due  to  prtr-s- 
lare  and  checked  circulation  ;  the  same  is  observed  after  instru- 
ental  labors;  also  in  the  mother,  when  she  has  made  violent 
lefforts  in  parturition.  Exophthulinus  may  also  arise  from  vari- 
ous other  causes,'  quite  mecliaiiieul  in  their  nature,  wliich  lead  to 
■rons  infiltration  of  the  retrobulbar  fatty  tissue  (as  nephritic 
dropsy),  and  also  from  congestion  of  the  head.'  A  variety  of 
other  causes,  not  including  tumors  of  the  orbit^such  as  violent 
exertion,  convulsions,  etc.,  may  cause  exophthanuus  from  in- 
creased blood-pressure  in  the  orbital  veins  (Demarquay).'  With 
these  cases  may  be  classed  a  remarkable  observation  of  Deces,* 


kJknvir^uay,  Trait6  dea  tumeurs  de  I'orbite,  p.    ITl   and  1S3  (cases  of  Boch€  oud 

ehti. — Fueher,  L  o.  (olkservations  XVII.  and  XVIII.). 
'  Dfmartjiuig,  Lap.  189  (observation  of  Siehel). 
'  L.  c.  p.  157  et  seq. 
*  These  sor  I'aneTiTBme  cirBoXde ;  of.  Gaz.  hehdomadaire,  1802,  p.  488. 
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who  saw  an  exonhtlialmua  of  the  left  eye  appear  in  a  woman 
after  violent  roiigestion  of  tlie  head,  and  disa]ipear  again  when 
the  neighboring  ternpota]  artery  grew  hirger,  and  the  covering 
skin  became  red  and  pntfy.  The  results  of  ophthalmoscopic  ex- 
amination in  Basedow's  disease  also  justify  the  assumption  of 
venous  hyperfemia.  And  lastly,  Boddaert  has  quite  recently 
produced  a  considerable  exophthalmus  in  rabbits  and  guinea- 
pigs,  by  artiticial  intra-ocular  hyperajmia  due  to  tying  of  the  two 
internal  and  external  jugular  veins,  with  section  of  both  cervical 
syni pathetics,  Tliis  lasted  for  somedaj^s,  and  did  not  disappear 
until  the  venous  hypeneniia  had  become  reduced,  owing  to  the 
establishment  of  collateral  circulation.  ^| 

The  second  cause  of  exophthalmus,  the  considerable  increase 
in  the  quantity  of  fatty  tissue  behind  the  eyeball,  has  been 
directly  proved  by  a  series  of  autopsies,  and  I  Imve  convinced 
myself  in  one  very  marked  case  that  this  factor  certainly  pla3's 
a  leading  part  in  the  development  of  the  symptom.  Perhaps  a 
third  cause  ought  to  be  added  to  these  two,  namely,  the  vuii- 
tracUuii  of  the  smooth  muscles  of  the  orhity  composing  the  mus- 
cuius  orbitalis,  discovered  by  H.  Mueller,  which  lies  in  the 
neighborhood  of  the  fissura  orbitalis  inferior,  and  is  innervated 
by  tlie  symjiatlietic.  Chxude  Benuird  has  shown  that  section  of 
the  cei"vical  sympathetic,  or  of  the  anterior  roots  of  the  two 
upper  dorsal  nerves,  produces  retraetiun  of  the  eyeball,  while 
galvanic  stimulation  of  the  peripheral  ends  after  section  causes 
dilatation  of  the  palpebral  fissure  and  exophthalmus.  This 
exophthalmus  is]Drobably  mainly  caused  by  contraction  of  Muel- 
ler's muscle.  The  latter  is  very  poorly  developed  in  man,  and  is 
opjiosed  by  very  powerful  antagonists,  the  straight  muscles  of 
the  globe ;  but  I  do  not  tliink  that  tho  circumstance  has  been 
sufficiently  at^nded  to,  that  the  latter  muscles  undergo  a  grad^B 
ual  fatty  degeneration  in  Basedow's  disease,  as  I  found  in  tlie^ 
above-mentioned  case  ;  so  that  their  antagonistic  action  is  greatly 
weakened  or  lost,  H.  Mueller  has,  moreover,  discovered  other 
smooth  muscles  in  the  upper  and  lower  lids,  which  ma^'  assist 
in  protruding  the  bulb  by  enlarging  tin,'  jialpeliral  fissure.  That 
these  muscles  receive  their  nerves  from  the  sympathetic  is  ])roved 
by  R.  Wagner's  and  Mueller's  experiments  upon  executed  crim.- 
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inals,  in  wWch  electrical  stiniulation  of  the  cervical  sj-mpathe- 
tic  cansed  the  eyelids  to  open.  Ri'inak  had  previously  sliowii 
(in  lSo5)  that  irritation  of  the  cervical  syiniuithi'tie  in  animals 
produces  a  raising  of  the  upper  lid.  Finally,  Sappey'  has 
described  smooth  muscles  in  the  orbital  ajuoneurosis,  winch  ai-e 
enpposed  to  assist  in  protruding  the  bulb  when  the  cervical 
sympathetic  is  irritated. 

The  theory  which  explains  Basedow's  exophthalmns  by  the 
action  of  the  above  muscles  encountere  a  considerable  difficnlty, 
owing  to  the  fact  that  a  p<n'manent  tetanic  coniraetion  of  these 
mn-scles  mnst  be  assunietl,  a  state  for  which  we  have  no  cer- 
tain physiological  analogies.  It  may  also  be  propei'ly  doubted 
whether  the  force  of  this  weak  muscle  is  adequate  to  produce  an 
^exophthalmus  of  so  marked  a  character  as  often  exists  in  Base- 
Bdow*s  disease.  Even  the  most  powerful  experimental  irritation 
of  the  cut  cervical  sympathetic,  in  animals,  is  not  able  to  bring 
about  so  decided  a  protrusion.      But,  on  the  other  hand,  it  must 

I  be  ri'marked  that  the  degree  of  this  profru!<ion  varies  a  good  deal 
from  time  to  time,  and  these  variations  may  |>erhaps  be  referred 
lo  corresponding  oscillations  in  the  condition  of  tonic  stimulation 
of  the  sympathetic  fibres  which  supply  the  muscle.  Another 
circumstance  has  much  weight,  in  continuing  this  theory,  namely, 
the  fact  that  von  Graefe's  symptom  is  usually  associated  with 
the  exophthalmus;  that  is,  a  want  of  ng-reement  between  the 
iMittment  of  the  lid,  and  the  Tnisinfj  or  dfji/t'SMi/if/  if  the  f/lance. 
The  cause  of  this  insufficiency  in  the  motion  of  the  lid  is  said  by 
Ton  Graefe  to  be  due  to  anomalous  innervation  (spasmodic  con- 
traction) of  the  smooth  muscles  of  the  orbit,  which  receive  their 
Inufrvation  from. the  sympatlU'tic,  since  these  parts  prol)ably 
regulate  tlie  movement  of  the  lids  which  is  associated  with  the 
alufting  of  the  plane  of  vision. 

A  clr)se  examination  of  these  questions  woidd  lead  too  far.  I 
am  comiK-lled  to  believe,  in  view  of  all  these  facts,  that  the 
tenons  congestion  and  retro-bulbar  growth  of  fat  certainly  play 
the  chief  part  in  Basedow's  disease,  but  that  the  participation  of 

'  Acail<?mie  dcs  sciences,  seesion  of  October  21,  \^T.—Prieoat  and  Joiijei,  ibid. 
I«f.  18,  iHti?  (Arch,  g&a.,  Jan.  1808,  p.  104). 
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the  smooth  orbital  muscles  innervated  by  tlie  sympathetic  cannot 
lie  wholly  excluded.  Another  question,  not  3'et  answ»M'e<l,  is, 
whence  the  venous  congestion  and  the  increase  of  orbital  fatty 
tissue  come  ;  ai^d  whether  these  may  not  also  be  connected  with 
the  vaso-motor  trophic  fibres  running  in  the  sympathetic.  (See 
below.) 

The  third  cardinal  symptom  of  the  disease  (in  point  of  time 
usually  the  first),  the  palpUation  with  acceleration  of  tlie pulse, 
was  once  commonly  HU{>|)u**d  to  be  a  sytnptoni  of  the  an?emia 
or  chlorosis.  I  need  only  refer  back  to  what  has  already  been 
said  in  disproof  of  this  idea,  as  it  has  at  the  present  day  but  few 
supporters;  Stokes's  view,  also,  which  makes  the  palpitations 
Bymi»toins  of  a  primary  heart-disease,  needs  no  further  refutation. 
Of  late  the  increased  activity  of  the  heart  in  Basedow's  disease 
has  been  considered  due  to  a  disturbance  of  the  functions  of  the 
cervical  sympathetic.  In  the  trunk  of  the  latter,  as  von  Bezold 
has  shown,  run  the  excito- motor  fibres,  which  originate  in  the 
central  nervous  system — the  fibres  which  accelerate  the  action 
of  the  ln'art.  Irritation  of  the  cervical  sympathetic  increases  the 
rate  of  the  pulse;  the  assumption  of  a  permanent  condition  of 
irritation  in  the  cervical  symjiathetic  would,  tlierefore,  <'xplain 
salisf-.ictorily  the  increase  in  the  contractions  of  the  heart.  Such 
an  assumption  of  course  encounters  the  difficulty  of  suy^posing 
that  there  can  be  a  permanent  cotulition  of  irritation  in  certain 
p;roups  of  nervo-fibres.  Frii'dreicli  has  att.<'mpted  a  somewhat 
dtlTereut  explanation.  lie  thinks  that  the  vasomotor  nerves 
wliich  originate  from  the  sympathetic  are  in  a  state  of  paralysis, 
Avliieh  nuiy  produce  a  dilatation  of  tlie  coronary  arteries,  an 
increased  ilow  of  lilood  to  the  muscle  of  the  heart,  and  thereby 
an  increased  excitement  of  the  ganglia  of  the  heart.  According 
to  this  view  the  accelerated  action  is  caused  directly  by  increased 
activity  of  the  automatic  ganglia  of  the  heart,  and  only  indirectly 
by  the  sympathetic.  But  this  view  does  not  differ  essentially 
from  the  former,  for  the  sjmpathetic  nerves  of  the  heart  are 
comnionlj'^  supposed  to  have  the  function  of  transferring  the 
excitement  coming  from  their  centre  to  the  ganglia  of  the  heart. 
Whether  this  transference  is  caused  by  an  increased  ilow  of  blood 
to  the  ganglia,  or  by  an  increased  irritation  of  the  sympathetic 
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?3  which  are  connected  with  them,  is  certainly  a  snbordiniite 
point  in  relation  to  the  question  Itefore  lis. 

A  thoory  of  the  disease,  to  deserve  tlie  name,  ought  to  be 
able  to  derive  all  the  symptoms,  or  at  least  the  three  cardinal 
ones,  from  a  common  source.  We  have  already  seen  that  this 
demand  is  not  satisfied  by  the  hypothesis  of  a  primary  chiorotic 
basis  (Basedow),  or  a  primary  cardiac  afTec'tion  (St<tke.s).  A 
better  success  ought  to  bo  expected  of  the  neurotic  theories, 
especially  that  whi<'h  assumes  a  primary  implication  of  the  cer- 
vical sympathetic  or  its  spinal  centres.  Some  have  sou<r]it  to 
derive  all  three  symptDras  from  an  afTci-tion  of  the  ej'mpatlietlc  ; 
some,  only  the  exophtlialmus  and  the  ])alpitations,  leaving  the 
struma  as  an  independent  afFection,  or  even  calling  it  tlie  cause 
of  the  sympathetic  lesion.     The  lastiiiypothesis  with  which  we 

I  shall  have  to  do,  originates  with  Koeben.  He  considers  that  the 
fitnima  exercises  pressure  upon  the  cervical  S3'mi)atlietic,  which 
cnnses  exophthalmus.  Piorry  and  Cros  entertain  the  same  view. 
But  it  is  contmdicted  by  t!ie  farf.  tliat  tlie  struma  often  appears 
at  the  same  time,  with  the  exophthalmus,  and  sometimes  later, 
even  many  years  later  (I)esmarres\^,  or  may  be  wlioll}-  wanting 
in  spite  of  the  existence  of  exophthalmus  in  a  higli  degree. 
Besides,  the  ordinary  struma,  wliich  occurs  endemieally  and  is 

I  often  harder  and  bulkier  tliau  that  of  Basedow,  }5rodu<:es  no 
exophthalmus,  or  but  a  ver}'  tritliiig  amount.  In  cases  where 
compression  of  the  sympathetic  by  tumors  is  proved  to  exist 
(struma  or  enlargement  of  l^'nij^hutic  glands),  the  exoi»htlial- 
tnas  is  wholly  wanting,  or  is  quite  trifling  in  amount  (see  below, 
''Diagnosis"),  while  in  such  cases  considerable  mydriasis  exists, 
which  is  not  observed  in  Basedow's  disease.  Finally,  the  ex- 
ophthalmus does  not  diminish  in  proportion  to  the  diminution 
)f  the  struma,  as  would  be  expected  if  it  were  due  to  the  effect 
of  pressure.  In  on*'  case  Charcot  fnnnd  tlie  exo]ihlhalnius 
equally  intense,  akhougli  the  tumor  had  disapjicared  ;ind  the 
rate  of  the  pulse  had  become  normal.  And,  vice  rerfftty  Taylor 
saw  the  exophthalmus  disappear  and  the  general  health  improve, 
without  any  diminution  in  the  size  of  the  tumor. 


'  Fiteher,  L  c.  observation  ILL 


06 


EULENBUBG. — ^VASO-MOTOU  AXD  TROPniC  XKUBOSJS. 


Tlie  i-efemnjj  of  all  symptoms  to  a  primary  affection  of  the 
sympathetic  has  been  atteujpted  esi>eciall3'  by  Aran  and  Troua 
Beau,  upon  the  basis  of  Bernard's  experiments.     Against  tliia 
very  tempting  view  there  is  one  chief  difficulty :  certain  symp- 
toms (especially  the  struma)  are  such  as  are  commonly  suppostdJ 
to  follow  experimental  section,  or  paralysis  of  the  sympathetic;^ 
others,  on  the  contrary,  might  be  caused  by  galvanization,  and 
may  be  y)resuraed  to  indicate  a  permanent  condition  of  irrita- 
tion  in   tlie  s3'-mpathetic.      Tliis   difficulty  would   certainly  be 
removed  if  Benedikt's  assumption  could  be  established,  wliich     i 
refers  the  struma  to  an  active  irritation  of  dilator  nerves  whic||H 
run  in  the  s}Tnpathetic.     But  tliis  assumption,  as  we  have  seen,     ' 
lacks  at  present  an  ad<>qua.te  support.    There  remains,  moreover, 
a  second  objection,  alreadl-  stated,  which  lies  in  the  difficulty  of 
conceiving  of  a  permanent  state  of  iiritation  continued  for  yeai^| 
togi'tlun".  ~ 

While  Benedikt  seeks  to  regard  tlio  struma  as  a  sj'mptom 
of  irritation,  and  thus  to  bring  it  into  an  analogy  with  the 
othtT  leading  symptoms,  Friedreich,  on  the  contrary,  as  we  saw 
above,  iutHrprets  the  palpitations  as  a  symptom  of  paralysis 
of  vaso-motor  nerves.  Tlie  e.vophthalmus  might  likewise  be 
referred,  at  least  in  part,  to  a  vaso-motor  paralysis  which  causes 
congestion  of  the  orbit,  and  in  this  way  an  apparent  agreement 
might  be  reached.  Finally,  it  ma}'  be  allowable  to  suppose  tliat 
the  cervical  sympathetic  maj'  be  at  one  and  the  same  time  in  a 
state  of  irritation  and  of  paralysis,  that  some  fibres  are  irritated 
while  others  are  placed  in  a  paretic  condition  by  the  causal 
lesion.  Affections  of  perijiheral  nerves  afTord  analogies  of  appar- 
ently opposite  conditions  existiug  together  in  the  same  nerve. 
For  exaii3i>le,  in  neuritis  there  may  be  symptoms  of  irritation  in 
the  iuot(tr  fibres  with  diminished  sensibility,  and  vice  versa.  In 
the  same  fibres  we  often  find  apparently  opposed  conditions :  in 
the  sensitive,  a  diminution  and  an  increase  of  st-nsation  (anaesthe- 
sia dolorosa) ;  in  the  motor,  diminution  and  increase  of  move- 
ment (pftresia  or  paralysis  with  s]iasms  and  contractures). 

The  difficulties  that  lie  in  the  way  of  assuming  an  involve- 
ment of  the  symjiathetic  have  led  several  authors,  especially 
Geigel  and  Benedikt,  to  place  the  seat  of  the  disease  farther  up 
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the  cervical  medulla  or  the  inedulhi  oblongata.  Ckiudc  Ber- 
jiard  has  shown  that  tho  oeulu-pupillary  and  the  VMsu-inotor 
nen-es  which  run  in  the  aynijiatheiio  have  centres,  not  in  one 
part  of  the  cord,  but  at  different  levels.  Section  of  the  anterior 
roots  of  the  two  first  spinal  nerves  produces  (according  to  Ber- 
nard) only  the  oculo-pnjiillary  symptoms,  for  tlte  libres  wliich 
origiliate  in  the  cilio-spiual  centre  leave  the  sphial  cord  at  this 
point ;  but  section  of  the  ascending  cord  of  the  thoracic  sympa- 
thetic between  the  second  and  fourth  ribs  produces  only  the 
vascular  and  thermic  effects,  dilatation  of  the  vessels  and  eleva- 
tion of  temperature  upon  the  side  operated  on.  Geigel  assumes 
that  the  point  of  origin  of  the  lesions  of  Basedow's  disease  is  to 
l»e  sought  in  these  two  centres,  and  tliat  one  of  them — the  oculo- 
pupillary — is  in  a  condition  of  irritation  ;  while  the  other — the 
vas<i-raotor — is  in  a  state  of  paralysis.  In  truth,  this  does  not 
Bolve  the  problem,  but  only  transfers  it  from  the  peripheral 
trunk  of  the  sympathetic  to  the  sympathetic  centres  in  the 
cervical  medulla  spinalis.  And  why,  in  two  centres  so  near  each 
other,  opposite  conditions  should  prevail  for  years  together,  is 
no  less  difficult  to  explain  than  their  co-existence  in  different 
fil)res  of  the  cervical  sympathetic  itself. 

Benedikt  places  the  seat  of  the  disease  in  the  medulla  oblon- 
gata, and  not  in  the  cervical  sympathetic,  because  fibres  are 
oftf'n  affected  which  belong  lower  down  in  the  sympathetic  ;  for 
when  a  variety  of  nerves,  originating  frnm  the  central  nervous 
system  at  various  points,  take  part  in  one  afTectirm,  tliat  aifec- 
tion  must  be  located  in  that  part  of  the  nervous  system  where 
all  the  fibres  involved  lie  near  together,  and  that  part  is  hero  the 
mednlla  oblongata.  Against  this  argument  it  must  bo  said  that 
the  symptoms  on  wliich  it  is  based  (disturlxmces  of  the  abdo- 
minal organs,  amenorrhnea,  etc.)  are  by  no  means  necessarily 
conne-cted  with  vaso-motor  filires  running  in  the  sympathetic. 
Tliey  are,  rather,  com]>lications  or  secondary  symptoms,  depend- 
ent on  the  abnormal  action  of  the  heart,  etc.,  and  they  constitute 
no  urgent  reason  for  regarding  the  centre  of  the  vaso-motor 
Men-e3  ju  the  cervical  cord  as  the  original  seat  of  tlie  disease. 

The  data  furnished  by  pathological  anat<iniy  ;ire  partly  in 
favor  of,  parti}'  against  the  supposition  of  a  primary  affection  of 
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the  sympathetic.  If  we  regard  the  question  for  a  moment  as 
decided  in  the  positive  sense,  it  cannot  be  denied  that  the 
remaining  subordinate  symptoms  can  be  explained  without  vio- 
lence from  this  point  of  view.  The  want  of  agreement  between 
the  movements  of  the  lid  and  changes  in  tlie  plane  of  vision  has 
already  l)een  explained.  Tlie  ophthalmia  is  perhaps  due  in  part 
to  the  inj^ufficient  protection  given  by  the  lid,  and  the  conse- 
quent want  of  moisture  of  the  globe ;  but  tliis  can  hardly 
account  for  the  whole,  since  the  same  unfavorable  state  of  things 
exists  in  paralytic  lagophthalmus  {e.  f/.,  after  facialis  palsy),  ^^ 
without,  as  a  rule,  affecting  the  eye  at  all.  Baswlow's  ophthal-fl 
mia  is  probably  analogous  to  the  so-called  neuro-paral^'tic  form 
occiirring  after  section  of  the  trigeminus,  and  tlie  loss  of  sensi- 
bility of  the  cornea,  which  occurs  in  severe  cases,  especially 
favors  tliis  view.  Since  fibres  of  the  sympathetic  enter  into  the 
trunk  of  the  trigeminus,  it  cannot  be  said  to  be  impossible  that 
Basedow's  oplitlialmia  may  be  a  result  of  disturbances  of  inner- 
vation of  these  fibres.  Whether  the  fibres  thus  implicated  are 
vaso-raotor  or  trophic  (as  Meissner  is  inclined  to  think  in  respect 
to  neuro-paralyttc  ophthalmia)  must  remain  for  the  present 
unsettled,  owing  to  the  uncertainty  of  our  jiresent  knowledge  of 
trojihic  nerves,  Charcot'  regards  neuro-paralytic  ophthalmia, 
like  other  trophic  disturbances,  as  a  phenomenon  of  irritation^ 
a  consequence  of  infiammatory  stimulation,  like  that  which  is 
developed  in  the  nerve  after  partial  section,  as  in  the  experi- 
ments of  Meissner  and  SchifF. 

The  lac7irf/rnation,  whicli  is  a  fre(iuent  sj-mptom,  may  be 
referred  to  a  '-hange  of  innervation  of  the  fibr(.'s  which  pass  from 
the  sympathetic  into  the  first  brunch  of  the  trigeminus.  Perhaps 
this  constant  wetting  of  the  conjunctiva  with  tears  explains  the 
rarity  of  the  occurrence  of  malignan+z  inflanimations  of  the 
cornea  in  Basedow's  disease.  Tlie  cpJitiiroiiifs  un'dateralis^ 
which  is  present  in  a  few  cases,  might  also  be  referred  to  a 
paralysis  of  the  vaso-motor  fibres  that  run  in  the  sj^rapalhetic, 
especially  as  in  the  cases  described  (Xitzelnadel,  Chvostek) 
myosis  of  the  same  side  is  said  to  have  existed. 

I  Lei;oiia  nir  loa  Maladies  du  Sjrstumo  Xerroux.     Paria.  1873-3. 
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Stellwag  explains  the  dilatation  of  the  pupil,  in  the  few 
cases  in  which  it  co-exists  witli  Basedow's  exophthalmns,  as  due 
to  a  paralysis  of  the  pupillary  luauch  of  the  oculomotor  nerve, 
cousequent  upon  cerebral  neuro-paralytic  dilatation  of  vessels. 
"Hie  isolated  parah'sis  of  this  branch,  tlie  other  fibres  of  the 
motor  oruli  rf'maiiuii.<:;  nnafltecteil,  is  referred  by  him  to  the  fact 
tliat  the  bniiiclies  destined  for  tiie  pnpil  do  not  join  tiie  other 
ocnlo-motor  fibres  until  after  the  latter  have  crossed  the  crura 
cerebri,  and  that  they  have  been  proved  to  originate  from  several 
centres  of  various  fnurtion.  Yet  the  dilatation  of  the  pupil,  if 
present,  may  be  explained  much  more  easily  by  referring  it  to 
an  imtation  of  the  dilator  fibres  of  the  sympathetic,  and  the 
contnu^tion  which  exists  in  other  cases  to  a  paralysis  of  the  same 
fibres  ;  and  yet,  assuming  a  sympathetic  origin,  the  almost 
unvarying  absence  of  dilatation  of  the  pupils  presents  a  great 
difficulty,  for  changes  in  the  diameter  of  tlie  pupil  are  the  most 
constant  symptom  in  other  lesions  of  the  cervical  sympathetic, 
sach  as  mechanical  or  traumatic  injuries.'  I  wish  to  call  atten- 
tion again  to  the  fact  that  certain  autopsies  show  a  preponder- 
ance of  affection  of  the  lower  cervical  ganglion,  wliile  the  upper 
and  middle  ones  are  scarcely,  if  at  all,  afFectHd.  It  is  possible 
that  this  may  constitute  the  reason  why  mydriatic  symptoms  are 
usually  absent  in  Basedow's  disease. 


Diagnosis  and  Prognosis, 

It  is  evident  tnat  there  may  be  difficulty  in  making  the  diag- 
nosuj,  especially  at  the  beginning  of  the  disease.  We  shall  have 
to  infer  the  existence  of  the  disease  in  some  cases,  even  in  the 
absence  of  one  of  tlie  three  leading  symptoms,  and  even  where 
only  exophthalmus  is  present,  ])rovidi'd  it  l)e  bilateral  and 
accompanied  by  general  disturbance.  Among  the  subordinate 
symptoms,  the  feeling  of  heat,  the  elevation  of  tempei-ature,  the 
want  of  agreement  between  the  motions  of  the  lid  and  dejjressiou 
of  the  visual  plane,  possess  a  certain  diagnostic  value.  It  must 
also  be  remembered  that,  of  the  leading  symptoms,  some  may 
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not  only  be  quite  absent,  but  may  tempoiurily  disappear,  whilo 
the  ntliiTs  jxTsist,  and  that  their  order  of  appearance  may  alsQ^ 
vary  very  mucli. 

As  regards  differential  diagnosis,  cases  of  'primary  strum 
with  consecutive  irriiaiion  of  ike  sympaihelic  are  of  speci 
importance.     In  such  cases  a  moderate  degree  of  exoplithahnus 
and  a  more  or  les.s  considerable   amount  of   pal])ilation,  with 
accelerated  puise,  may  very  closely  reseinbh?  Basedow's  disease. 

A  case  which  cleftrly  belongs  to  this  clasa  is  relatwl  by  H.  Deinine  (mydriai 
and  slight  exoplithahnus  in  a  man  with  cystic  struiim).     At  the  autopsy  the  ccrvi 
cord  of  the  sympatlietic  was  found  iiijou  tlie  left  side  retldencd,  and  with  the  »ur-' 
rotmding  coiinectivo  tissue  in  a  state  of  serous  iiUiltmliun.     There  was  uo  micro- 
scopic chfinjfe.     I  liavo  for  u  long  time  observed  o.  case  which  belongs  to  this  cate>__ 
gory.     It  was  that  of  a  yoimg  lady,  very  slender,  who  Inid  a  tuberculous  nfTcctionlH 
of  the  apices  of  the  lunge.     Slic  had  a  vascular  struma,  almost  contined  to  the  right 
side,  with  a  very  much  developed  mydriasis,  a  perfectly  immovnblo  iris,  and  a 
moderate  exophthalmus  of  the  right  eye,  with  paresis  of  accoramo<iation ;  a  pertiia' 
nent  deprcssiou  of  tcmpeniture  could  also  be  demonstrated  in  the  auditory  uicatui: 
of  the  alTectcd  side,  which  was  O.a    or  0.1°  C.  lower  than  thj  other.     Chills  fre- 
quently occurred  towards  evening,  during  which  t)»e  f:M:e  was  pale.     The  |>ulse  was 
very  quick  (133-140);  forcible  [mlpitalions  of  the  heart;  loud,  blowing  uiurmura 
over  the  struma,  inrre-ised  during  systole. 

Culabar  bean  acted  favorably  for  n  time  upon  the  mydriasis  and  the  paresis  of 
accomn)odati<in  ;  the  sy3n[)toms  were  also  temponirily  relieved  during  the  lociil  use 
of  gtdvttno-piincture,  which  produced  for  a  time  a  considerable  reduction  in  the 
size  of  i\w.  tumor,  and  alao  a  lessening  of  the  rate  of  the  pulse  by  from  twenty  to 
thirty  beats  per  minute. 

A  means  of  establishing  a  differential  diagnosis  between  tliis 
neurosis  of  irritation,   produced  mecijanically  by  struma,  aridfl 
genuine  Basedow's  disease,  is  affordivl  by  the  nniJ<ttrrnl  symp- 
tovis  of  pupiJlarif  and  vascular  irritation^  viz.,  mydriasis,  pare 
sis  of  accoiniuodatjon,  depression  of  t-emperature  in  the  ear  ofi 
the  affected  side  ;  in  true  Basedow's  disease  the  exoplithalmus  ia 
bilateral  almost  without  exception,  the  pupillary  symptojns  are 
absent,  the  temperature  of  the  meatus  is  either  unchanged  or^ 
shows  a  uniform  elevation  corresjionding  to  that  of  the  axilla.       f 

Tlie  prognosis  will  be  seen  to  be  unfavorable  for  the  most 
part.  Yot  the  possibility  of  a  spontaiuKuis  disappearance,  or  of 
removal  hy  mt'dical  trfsitment,  is  iint  to  be  excluded.  The  proS' 
pect  of  succeeding  in  this  will  be  the  greater,  the  more  satisfao- 
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tory  is  the  goneral  health  of  the  patient,  and  the  more  certainly 
"we  can  exclude  organic  changes  of  the  heart,  dilatation,  valvular 
lesions,  etc.,  or  a  neuropathic  tendency  and  seven-  disturbances 
of  innervation. 


I 


TiTatinpnt. 

The  earliest  attempts  at  treatment  were  based  upon  the  belief 
that  the  disease  depended  on  anaemia  or  chlorosis.  Remedies 
were  therefore  4'liosen  whicli  are  supposed  to  improve  the  compo- 
sition of  the  blood,  to  give  streiigtli,  and  to  relieve  chlorosis — 
above  all,  quinine  and  iron,  Tliougli  the  belief  upon  winch  this 
theory  was  founded  can  hardly  be  defended  at  the  present  day, 
yet  it  cannot  be  denied  that,  when  tliese  remedies  are  used  prop- 
erly and  perseveringly,  a  smin-ising  success  is  occasionally 
attained,  even  if  there  were  failure  in  a  good  many  cases. 
Traube's  method  may  be  regarded  as  the  best.  It  consisted,  as 
lie  himself  has  told  us,  in  combining  quinine  and  iron  in  sucli  a 
way  that  each  of  the  two  remedies  U  used  alternately  lor  about 
three  weeks  ;  the  quinine  in  a  moderate  dose  (five  grains  per 
diem),  and  the  iron  in  the  form  of  Vallet's  pilular  mass.  Traube 
lias  obtained  very  favoratile  results  from  this  method  in  a  series 
of  cases  in  which  the  whole  of  the  symptoms  were  relieved  for 
years  at  a  time,  the  patient  enjoying  perfect  health. 

Besides  these  so-called  strengthening  remedies,  tiiose  whicli 
depress  the  pulse  {dif/iialis,  vtratrin)  have  been  mucli  used. 
ExjX'rience  has  shown  that  these  drugs,  which  are  efficient  in 
other  disea.ses,  often  fail  of  their  action  in  Basedow's  di-sease 
(von  Graefe,  Geigel,  Cerf  Lewy.  Fritz,  and  others),  and  that  tiieir 
therapeutic  value  is  really  little  or  nothing.  The  debilitating 
modes  of  treatment,  such  as  lilooddettiug,  derivation,  prepara- 
tions of  iodine  and  arsenic,  oftc:n  seem  to  produce  direct  harm. 
As  regards  the  forms  of  io/If/n\  which  set>m  to  be  demanded  for 
the  relief  of  struma,  it  is  said  tliat  they  do  elfect  some  benetit  in 
this  direction,  but  that  they  also  inrrrease  the  palpitations,  and  in 
some  cases  have  done  a  good  deal  of  harm.  Smith  has  recently 
seen  gotxl  results  from  the  use  of  heJladonnn,  and  ascribes  the 
•-ITect  to  the  stimulus  it  exercises  upon  the  sympathetic. 
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Tho  cervical  syinpatliotic  lias  recently  been  directly  treated 
by  tjnhanization  with  f/m  couaiard  current,  in  accordance  with 
llio  ihcury  of  u  ]>rinuiry  alVeclion  of  the  sympathetic.  Von  DuscU 
ttpj.H'ars  to  huv)*  bei-n  the  tirst  to  treat  a  case  for  a  considerable 
time  in  this  way,  and  he  succeeded  in  reducing  the  i-ate  of  ilia 
pnlse  from  VM)  to  70  or  0-i  beats,  and  in  dimiuishiug  the  exoph- 
thalinus. 

My  own  first  experiments  in  this  method  of  treating  the 
pyni|»athetic  in  Basedow's  disease  were  made  in  1867,  upon  a  lady 
wpnl  fifty — sent  to  n>e  for  treatment  by  von  Oraefe — who  had  an 
liulntuul  pulse  «)f  lOS-130,  with  abnormal  tension  of  the  carotids. 
Wht'ii  her  cervical  s^-mpalhetic  was  galvanized  by  placing  the 
ne^itive  polo  upon  it,  with  a  very  weak  current  (from  6  to  S 
oK'nlent^\  the  pulse  was  observed  to  sink  gradually  to  84,  or  even 
U»7i>,  while  the  tension  of  the  carotids  and  radial  arteries  con- 
tluually  dhniuished.  Tho  ))ati«>nt  felt  much  bett«r  at  the  same 
thut\  i^iMl•e  tlu'U  1  have  employed  galvanization  of  the  sympa- 
thetic in  si.\  otlier  cas«'S  of  this  disease,  mostly  very  severe  ;  but, 
ns  the  pjuieuts  came  fi\>m  a  distance,  they  could  remain  but  a 
Khort  time  under  Irv'cttmeut,  and  the  results,  as  respects  both  the 
iu»]»n>vemout  of  the  lis:\di»g  symptoms  and  the  genetal  health, 
>v«>iv  ther\>fmv  bul  suuUL  But  I  was  able  to  ascertain  with 
ivrtainty  tiuil  at  each  sesaioa.  afttf  a  shcvt  application  of  elec- 
iHelty,  the  i-H)Mdity  ami  fon'v  vd  ib»  heart's  action  were  consider- 
Mbtjr  l«Mwm<\l,  and  sumietimes  a  marked  soothing  influence  upon 
I W  mliHl  wa4  obaervvd,  JU  a  rufe,  my  b^IkmI  was  to  apply  the 
U«VHtiv«>  Vi^^  to  ^  «i«rrk«l  ganglia  of  caoh  side  in  torn,  or  to 
U^h  at  tuiw  by  m«««iis  of  a  dlTid«d  electrode.  In  a  few  cases  the 
■tr««ua  WM  MtMckMd  «4  iIm  fUM  tne  Itf  tf^rnKm^fmrndMre ; 
K^t  I  hav^  tMti  oi^  donblftkl  a»l  maswat  luiwHa  fitom  this 
)Mractk>\  tlHMck  ll  Mnia  tksiMLl^  vvrr  ««U  bocaei. 
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improTemejjt  in  four  cases  of  quite  marked  B«aedow'»  disease,  that  only  a  few  traces 
of  the  leading  symptooiB  remained.  In  addition  to  thu  manifest  success  of  galraui- 
zatioD  in  reducing  the  struma  and  uxuplithiilmus  (the  pulse  remaining  »s  high  as 
before),  Meyer  speaks  strongly  of  tiie  benefits  accruing  to  the  general  health,  as  shown 
by  relief  to  the  chlorotic  sjuiptoms  and  re£t|ii)enrance  of  tlie  menses  in  normal  quan- 
tity and  character.'  Lcube  also  uliscrved  a  cunsidcrahlu  impruvcnient  iu  the  abore- 
meutioned  cose,  during  galvanization  of  the  cervical  sympathetic. 

A  careful  regulation  of  the  liabits  is  of  special  importance  in 
Basedow's  disea.se ;  avoidance  of  all  excitement  and  of  great 
physical  exertion,  as  well  as  of  coitus;  a  mild,  nutritious  diet 
largely  compos<^d  of  milk  and  vegetables,  an  entire  avoidance  of 
all  exciting  drinks,  such  as  coffee,  tea,  and  alcoholic  beverages  ; 
a  life  largely  spent  in  the  open  air,  especially  in  the  country,  or 
in  mountain  health-resorts  of  moderate  elevation.  Among  the 
viuieral  springs  those  containing  iron  deserve  the  preference  ; 
long  and  repeated  cures  in  Franzensbud,  Pyrniont,  Schwalbaeh, 
etc.,  are  sometimes  of  evident  value.  Hut  the  whey  cures  and 
grape  cures,  though  still  excessively  popular,  do  not  deserve  the 
recommendations  they  get,  if  only  for  the  injury  they  often  inflict 
npon  the  genera!  health. 

Of  the  individual  symptoms,  those  wliich  n (Tec t  the  e3'e  may 
i-equire  special  local  treatment.  For  the  exophthalmus,  von 
Graefe  recommended  painting  with  tincture  of  iodine  between 
the  eyebrows  and  the  upper  lid,  or  frictions  with  ointment  con- 
taining iodide  of  potassium,  compresses,  local  electrization,  and 
in  severe  cases  eventarsorrhaphia  as  a  protection  against  malig- 
uant  afifections  of  the  cornea.  If  the  latter  appear,  the  eye  must 
be  protected  from  all  injury,  and  covered  with  wet  compresses  ; 
in  some  rases  it  may  be  well  to  employ  tarsorrhaphia. 


'  P<rra,  oa  the  contrary,  observed  in  one  case  which  wnn  treated  by  galvanivm  only 
k  oonaidentble  dinunution  of  the  pulae,  while  the  struma  remained  unaltered. 
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I'liii  BwuiUn,  Commentarii  in  IT.  Bnerhftve  aphorismos.  IIL  1750.  p.  370. — Afier- 
erombie,  Pttthologicul  nnd  |)riictical  rescarcliu-a  on  ilist-aaca  af  the  brain  luul  tlie 
spinal  cord.  Transl.  into  GL'niian  by  Gi;rbaid  vou  dcm  Buscli.  \^2^.—DttricaU, 
London  Med.  Giiz.  VII.  1831.  p.  301.— ife//,  Tlie  nervous  sy.sU'in  of  tlu-  Iniuiuu 
body.  London,  1830.  Transl.  by  Romberg  under  title  Pliysiologisdie  uiid  ]>rnk- 
tische  Unteraiichungen  des  Nervensystenis.  1832. — liomhenj,  Ivlinisclie  Ei-y:Lli- 
nisse.  Berlin.  ISAd.—Dul/oig.  Gaz.  ral-d.  de  Paris.  1«47.  No.  47.  i>.  <i2Q.—Du- 
thtiine,  Sssaion  of  Acad,  de  rnCd.  May  21,  1840. — Romhevtj,  Lebiljufh  der 
Kervenkrankheiten.  1850.  III.  p.  150.  3.  Aufl.  1857. — Aran,  Rcdiurclies  sur  une 
□uJadie  non  encore  d(!crit<,'  da  systfeine  musciilalrc  (atrophic  inu5ciiliiirf  [iro- 
greselve).  Arch.  gi?n.  dc  mi-d.  t.  XX[V.  SepL  and  Oct.  1850. — ThauMitfl,T\\&aii 
8ur  la  paralysic  musculaire  atropbiquc.  Dec.  1851. — liomlrerff,  Ktiniscbu  Walir- 
nohfnungen  nnd  Bcobachtungun.  Berlin,  1IS51. — Merynn,  Med.  Chir.  Trans.  2d 
8cr.  vol.  7.  London,  1852.  p.  81. — Diichenne,  Union  m^dicale.  1852;  Bidl.  de 
thC-rapcutique.  1S53.  p.  295.  407.  A'i%.—CrHzeilhier,  ArcTi.  "(-u.  Mai,  1853.  p. 
501 :  Oaz.  med.  de  Paris.  1853.  No.  -iG.—Boutlcr,  Gaz.  mfd.  dc  Paris,  1853, 
No,  15.  p.  2:6'l.—L(indnj.  Ibid.  No.  17.  p.  201.— i?u/j,  Gaz.  dcs  bn|,.  1853..No. 
53.— JV»V;/<^,  Gaz.  mtd.  1853.  No.  17.  p.  200;  Arch.  g^n.  Mai,  1853.  p.  020.— 
CliaiiJiert,  Med.  Chir.  Transactions.  XXXMT.  1854.  p.  W.—  Ouiriii.  Arcli.  g^n. 
Mai,  1854.  p.  026.- CoA/i,  Giinsburg'a  Zuitsclir.  f.  klin.  Mfd.  Y.  1854.  p.  300.— 
SehruwogL,  Niederl.  Lancet.  Sept.  nnd  Oct.  1854  —  Viivhoie,  Ilandliucb  dcr  spc- 
ciellen  Pathologic  und  Thenipie.  I.  Erlanc;on,  1854.  p.  322.— /Ji;(2,  Pragor  Vicr- 
teljahrschrift.  XLIII.  18.54.  p.  104. — Rohin,  CiHiiptes  rendus  des  sPances  dc  la 
de  biologic.  2e  sfir.  J.  IS.IJ,  p.  5.  —  Oppfuhnm/T.Vi-heT  progressive  fettis'e 
lenturtung.  Diss,  lleidfll/eri;,  1855. — Ilasge,  Krnnklicitcii  des  Ncrveruys- 
DB.  Erliingcn,  1855. —  Wni-hsmiith,  Eenle  und  Pfeufer's  Ztschr.  f.  rnt.  Mod. 
"Vn.  l!=l.55.  p.  88. — Grot,  Gtiz.  dca  lirlp.  ]8.'55.  Nn.  50. — Rinnimnnn,  V.n)'<intt''a 
Jkhrcsljericht,  18.55.  lU.  p.  m.—  ValfnCiner,  Pmf'eT  ViiTtcljntirscbrift.  XLVL 
p.  l.—  VirehoK,  Arch.  f.  path,  Anat.  1835.  VIIL  p.  537.— Jf.  Mej/er,  Wiener 
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med.  Wochensclir.  1855.  Nos.  41  and  42. — Dienur,  Giinsburg's  Zcitschrift  1855. 
VII.  1. — Craveilhicr,  Arcli  gfii.  de  mfd.  Jau.  Ib5l3.  p.  1. — EuUnberg  (sen.) 
Deutsche  KJinik.  1850.  Nos.  \i-ii.^Iieade,  DuliUu  Jour,  of  Med.  Science.^ 
Nov.  1 850.  p.  390.—  Viyln,  Gaz.  dcs  hojj.  1 856.  No.  im.—IIelffl,  Allg.  med.  Cci 
tnuzeituay;.  IH.OU.  No.  12. — MuiiMoiit,  Ojiz.  des  lidp.  1H.">7.  No.  lOS. — BarlanA 
DuUUii  IIosp.  Uaz.  1857.  Jimc  13. — Frommann,  DcuUclic  Kimik.  1»57.  No.  38. 
J).  JIT. — FrUdber'j,  Pnthologie  uud  Tljuni]jit3  der  Muskdltilimung.  Weiiuar, 
ISoy. — lirhfrtt.  An  Msny  on  wasting  |>alsy.  Loudon,  1858. — Biurteinid,  Pra- 
ger  ViLTtfljuliiSLluift  LIX  ltt."iS.  j).  13:3. — Saudahl,  Hygiea,  1858. — Rwlet, 
I'liion  mi-A.  1859.  No.  iO.—Luyi,  Oaz.  mfd.  de  Paria.  1860.  No.  22 — Leubu- 
aehur,  Krauklieiten  des  Nerveiisystems.  1880, — Legendre,  Gai.  mCd.  de  Paris. 
1800.  No.  23.  ]}.  305.— Z>(«-A<;««ff,  Ekctrisutiou  localisff.  Su  fd.  Paris,  18(11.— 
BuuMiil,  GfiK.  Iielid.  18  Janv  180!.  p.  SS. — Auttie,  Mu'd.  Tiuiea  and  Gaz.  Fcbr. 
18G!.— C^iriijaiid  Guirdiier,  BwUi;8  Arch,  of  Mtd.  Oct.  1801.  p.  1.  vol.  III.— 
OvU.  Guy'a  Hosp.  Rep.  3d  series.  VIIL  p.  244.  I8G2.— .B«rTOrti.  Ocstcrr.  Z«;it- 
Bchr.  f.  privkt.  Hoilk.  1863,  p.  1  and  20.— J/:  Met/a;  Deutsche  Klinik.  1802.  No. 
7. — Ilfinptfiiviaekei;  De  ai'Liologiti  atrophiuc  muscularis  pruyressivao.  Diss. 
Berlin.  1802. —  GiithKit,  De  novissimia  oliaervationibua  ad  atrophiae  niusoulatU 
progressivac  iiaturoni  ct  therapiam  spi'Ctantibu.'!.  Dias.  Berlin,  1803, — Malvmten^ 
Hygiea.  1803.  p.  555.— iocMaft  Clarke,  Brit,  and  For.  Med.  Chir.  Uev. 
July,  1802.  p.  S15;  Bealc's  Arcliive-s  of  Med.  vol.  IV.  18C.3.  p.  20.— IW- 
})ian,  Uuion  niCd.  1803.  No.  49.  p.  159. — Friedreich,  Ueber  degenerative  Atro- 
pine der  epinalcn  HiaterBtrfiuge.  Virehow's  Arcbiv.  1803.  XX\'II.  p.  1.  —  V</uin^ 
Gaz.  heljd,  1803.  No.  37  ;  Gaz.  des  hOp.  18G3.  No.  110.  p.  437.— A.  Mryrr,  Vn- 
Chow'a  Arciiiv.  1803.  XXVII.  p.  AlO.—  l'iuuateau,  Qaz.  des  bop.  1803.  Noa.  13 
aad  14. — Foertter,  Haudbuch  der  BpccieUcn  path.  Anatoraie.  3.  Aufl.  1803. — 
Rurhh,  Greifswald.  med.  Beitn'igc.  II.  2. — /)'/fA<'n»'',  Comptcs  rendus,  18.  Janv. 
1804.  p.  im.—Jiiccoud,  Bull,  de  la  soc,  m^d.  dus  h6i).  1804;  Union  mC-d.  1805. 
t,  XXV.  No.  4.  p.  ^O.—Ileinak,  Applicution  du  courant  constant  au  traitenicut 
dcs  nCv roses.  Paris,  1805. — 5cA«*7i/W,  Ucbcr  Hydrnuiychis.  Arcliiv  der  Hcil- 
kuudo.  VI.  1865.  p.  295.— Cfrymrtrtn,  Petersh.  med.  ZL'ilsehrift.  VII.  1865.  p. 
83. — BrvifRidi,  On?.,  med.  Lombard.  1800.  No.  23. — Dunu-uil,  Gaz.  hebdom. 
1800,  Nos.  4-0.  —  Firher,  Die  dijilpgisclien  Cnntmclioticn,  Bcrl.  klin.  \Vo<:licn- 
stbrift.  1800.  No,  25.  p.  'im.—Meitjaud,  Gaz.  dea  h5p.  1800.  No.  3.  p.  10.— 
J.  Simon,  Nouvcau  dictionnaire  de  niM.  (Art.  "Atrophic  uiuseulaire  progrc»- 
sive.")  Pari.*.  1800.  t.  IV.  p.  21.—Baudfim(int,  Journal  de  Bordeaux.  Mara,^— 
1800.  p.  t4S.  — CTrtW'A  Med.  Chir  Transactions.  1808.  XLIX.  p.  171  ;  1807.  ImM 
p.  489. — Dumhiil,  Oaz.  hfbdoni.  1807.  No.  29. — Stearifiiiiiki,  Die  progressive 
Muskehitrophie.  Berlin,  1807. — Tromtmn,  Clinique  m^d.  de  rhotel  Dicu.  2e 
M,  German  transl.  by  Citlmanci.  1888.— Z.  Clarke,  Med.  Cliir.  Trans.  LI. 
18(18.  p.  249.  —  .1/!  ^fl■l/>■r,  Die  Elektricitilt  in  ihrer  Anwcndnng  auf  praktischo 
M'dtcin.  S.  Aufl.  Birltn,  1808. — .4.  EuUithury,  Ueber  diplegische  Contractio- 
nen  gelnbmtcr  Miiskeln.  Oentrulblatt  f.  d.  med.  Wiss.  1808.  tio.  3. —Eiilen- 
hui'j  and  Ontlmann.  Putbolugie  des  Sj'n>pall>icus.   Arcliiv  f.  Psychiatrik  und 
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Nervcnkraiikh.  I.  1868. — Landoii  and  Moiler,  Ncuroi)athologi8che  SUidien. 
Berl.  kliii.  Wocheaachrift.  IHQ^.—Beiunlikt,  Elcktiothurupie.  Vienna,  1800. — 
/.  Grimm,  Virchow's  Archiv.  XLVIII.  1800.  j).  44.>. — r.  Bmiibfrffor,  Wiener 
med.  Preeae.  lytJJ).  Nos.  27  and  'Hi. — Neteiwinn,  li^rliner  kliniw-lie  Woclieu- 
aehrift.  18(J8.  No.  37;  18S0.  No.  52. —  OUitur,  Des  utr(n>liiu9iiiUBCul!iircb,  tlifeae. 
Paris,  1969.— Bill,  Deut3clies  Arehiv  fftr  klin.  Medlciu.  V.  18«9.  p.  »2.— 6'/»a»'- 
K>t  taidJojfnry,  Arch,  de  la  pbys.  nomiale  ct  pntliolugiijue.  11.  lt*i!'J.  p.  354. — 
Ertjffm,  ibid.  p.  263.— 'i<  iiilBa  Lima,  Union,  nifd.  1809.  No.  141. — Sleht, 
Deataclies  Arcliiv  f.  klin.  Med.  VI.  I860,  p.  593.— Leydtn,  Archiv  f.  Ps.vcliia- 
trik  und  Nervenkraukheiton.  IL  1870.  p.  «4S. — .4.  Eulciihurg,  Vircliow's 
Archiv.  XLIX.  1870.  ().  440.— 7e»Jfn/y,  aaz.  mf-d.  de  Paris.  1870.  No.  10.  p, 
189. — M.  Roaenthttl,  llimdbuch  der  Diagiiostik  imd  Tlierapie  dor  Nervenkrank- 
heiten.  Erlangen,  1870.— lKi7jij»,  Guy's  IIosp.  Rep.  3d  aeries.  XV.  1870.  p.  1. 
M.  Botenthal,  AUjr.  mud.  Centralztitung.  1871.  No.  7. —  UerfmrJi,  Bcrliij,  kliu. 
WuchenscUrift.  1871.  No.  23.  p.  2Go.— .1.  Eulenhurg,  Virehovv's  Arcliiv.  LIII. 
1S71.  p.  Z(i\.—I[<tUopetiii,  Arch,  de  niCd.  St-pt.  1871.  p.  277.  30,i.— iZamnwW, 
Treatise  on  Disea.ses  of  the  Nervous  System.  New  York,  1871. — KuMwaul, 
Ucber  die  fortschrpiteude  Bnlliarpiinilyse  iriul  ihr  Vcrliiiltniss  ziir  progressiven 
Miiskclatrophie.  Siiinmlung  Klinisclicr  Vortiiiye.  No.  .'>4.  Lci]iKig,  1873.— 
Frietlrfieh,  Ueljcr  progressive  Miiskehitrophie  u.  s.  w.  Borlin.  1873. — Charcot 
(Le^-ons  ciinii|ues  siir  U«  nmladit's  du  systJime  ncryuux),  Klinisehu  VortWSgc 
fiber  Kraakiiciton  dfs  Ni-rvcnsystcms.  Gomvnn  trans,  by  Fetzcr.  Stuttgart, 
1874. — Lfjfden,  Klinik  der  Ruckenni«rkskninkhcilen.  1.  Berlin,  1874. — }Jiirk- 
u»]f,  Zur  Lelire  von  di>r  progressiven  Muskelatrophie  uud  progressiven  Bulbflr- 
p&ndjse.   Dim.    Brcslau,  1874. 

Tlie  chief  of  this  group  of  symptoms  is  a  icnsiing  of  the  vol- 
vniary  muscles,  which  is  gradual^  prof/ress/cc,  exle/ids  to  a  more 
vr  less  considerable  pari  of  all  the  apparatus  of  motion,  and 
usuaUii  observes  a  tery  distinct  orrder  of  march.  This  cletini  tiou 
esclndes  at  once  all  those  forms  of  muscular  ati'o])!)}'  which  origi- 
nate iu  constilutiomi!  diseases  (as  that  occurring  urter  such  acute 
diseases  as  typhoid  fever,  and  that,  in  constitutional  diseases  and 
cachexias  like  cancer  and  s^'^pliilis).  It  also  exchides  those  wliicli 
can  be  shown  to  be  dependent  upon  loss  of  mofor  innervation, 
or  which  deiiend  on  congenital  defects,  arrs'sts  of  development 
or  growth,  and  which  usually  affect  .simultaneously  all  the  tis- 
sues of  one  extremity,  one-half  of  the  body,  etc.  Progressive 
inoscnlar  atrophy  is  further  a  severe  disease,  ending  with  tJte 
compute  anniJtilatioii  of  the  functions  of  the  muscles  (iffeHed, 
tery  Tardy  curable,  and  in  many  cases  leadimj  directly  to 
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death.  It  is  characterized  anatomically  by  the  nature  of  the 
pathological  changes  in  the  muscles,  consisting  in  chroitic  77iyosi- 
Us,  i nicmtiiial 2>t'ol{f'eration  of  ctuiiiectice  tissue  with  secondury 
destruction  of  the  muscular  fibres,  and  finally,  fibrous  degen^^^ 
eratioa ;  tlitj  anatomical  changes  in  the  nervous  system,  how- 
ever,  do  not  at  present  admit  <>f  so  simple  and  comprehensive 
a  statement  of  their  nature  and  signillcauee. 


History. 


4 


Swieten,  in  describing  leatl-palsy  (1754),  gives  an  accamit  of  a  case  of  this 
nature,  witUout  exiilnining  it.  In  the  first  lialf  of  our  century  such  cases  were 
rejiL-iitcdly  given  liy  Abcrcronibie,  Darwjtll,  Clmrles  Uel!,  Romberg,  Gruvea.  Dubois, 
utid  Ducbeunc,  mostly  witbuut  any  cartful  distinction  of  tbeir  character. 

The  great  Claarlcs  Bell '  has  made  some  interesting  remarks  in  connection  with 
a  caae  namt-d  by  him  a  lociil  jialsy  of  tlie  muscles  of  the  extremities,  but  which  must 
certainly  be  counted  in  with  the  disease  we  are  describing,     lie  says: 

"These  affections  of  jjarticular  muscles,  or  classes  of  muscles,  imply  a  very  par- 
tial disorder  of  the  nerves,  h.  disease  of  the  braiu,  or  a  disease  in  the  eourse  of  the 
nerve,  must  influence  tlic  whole  limb,  or  that  portion  of  it  to  which  the  nerve  or 
nerves  are  distributed.  But  in  these  cases  particular  subdivisions  of  the  nerrca 
included  in  the  same  sheaths,  or  innuing  the  same  course,  are  affected.  I  am 
inclined  to  attribute  such  imrtJiil  defects  to  the  influence  of  visceral  irritation.  In 
that  case  it  must  still  be  the  influenca  of  the  sympathetic  nerve  wliicli  produces  it; 
and  yet,  on  Ihe  oth'^r  hand,  it  scem«  ira5>osaiblo  to  account  for  such  entire  loss  of 
motion  witliont  the  intermediate  influence  of  the  brain." 

Tlia  hint  contained  in  this  argument  received,  at  first,  little  attention.  Even 
Romberg,  who  described  three  cases  of  the  sort  in  his  Lchrbuch  (18.50),  reckons 
them  among  the  "  paralyses  dependent  on  the  spinal  cord  as  a  conductive  appara- 
tus," and  treats  of  them  accordingly  under  Hie  title  of  spinal  palsies.  Abercrombie 
also  makes  only  Hu;  very  general  remurk  that  this  must  be  an  obscure  local  nervous 
affection ;  Darwall  saya  the  same.  Duchenno  first  called  attention  to  the  anatomical 
changes  in  the  musch's,  discovered  by  himself,  and  in  a  memoir  addressed  to  the 
Paris  Academy  in  1840  cliaracterized  them  as  "  utro[)hie  musculairc  avec  transfor- 
mation graisseuse." 

In  spite  of  predecessors  like  these,  Aran,  in  1850,  sjiokc  of  the  disease  (and.  not 
withrivit  justification)  as  a  *'  liitherto  undescribcd"  affection  of  the  muscular  system, 
for  which  he  proposed  the  term  "  atrophic  musculairc  progressive."    Re  sought  to 

'  Phys.  Tind  path.  Untorsuchungtjn  des  Nerveasystems.  Deutsch  von  Romberg.  1Stl2. 
p.  864.  f "  The  Xcrvous  System  of  the  Human  Body."  London,  1830,  case  LXXXVIII. , 
p.  clxii. — Trans,] 
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place  the  esacntial  cause  of  it  in  nil  excessive  irritability  of  tfiu  muscular  system, 
which  led  to  its  fatty  degeneration,  without  previous  involvement  of  the  nerves, 
saving:  "  Le  travail  morhide  est  priuiitivemeut  et  uuiquement  dans  le  sysliinie  iiius- 
culaire."  Quite  otherwise  did  Cruvcilhier  conceive  of  the  diseiise,  duiiiiiny  for 
himself  a  priority  of  description,  and  naming  it  "i)araly9ie  niuseuliure  lUropliiiiue," 
or  "  paralysie  niusculaire  progressive  atrophique."  He  regards  tlie  [mralysis  as  due 
to  the  muscular  atrophy,  but  explained  the  latter  as  dependent  uj>on  atrophy  of  the 
anterior  roots  of  the  spinal  nerves,  or,  indirectly,  upon  degeneration  of  the  gray  cen- 
tral suhstance  of  the  cord,  from  which  he  said  thiht  the  anterior  roots  originatud. 
Tlie  proof  of  this  opinion  was  presented  cliieBy  iu  the  autojisy  of  the  rope-diincer 
Lecomtc  :  "  dont  le  nom  rcatcra  attache  d  I'histoire  de  cette  uialadie."  (See  "Ana- 
tomical Changes.") 

Since  Aran  and  Cruveilhier  first  led  the  way  with  their  works,  the  generality  of 
lathoti  who  have  treated  of  progressive  muscular  atrojihy  have  been  divided  into 
two  great  parties.  Some,  with  Anin.  rogardod  tli;;  disease  as  a  primary  muscular 
affection — a  myopathy,  although  in  detail  they  differ  more  or  less  widely  from 
Aran's  views.  Of  sucli  are  Meryon,  Oppenheimt;r,  HasJie,  Friedherg,  and  Duchenne, 
the  latter  of  whom,  as  we  have  seen,  pointed  uiit  the  fatty  degeneration  of  the 
muscles  l>efore  Aran,  and  proposed  the  designation  "atrophic  musculaire  gi'aisseuao 
progn^sive."  Others,  like  Cruveilhier,  laid  stress  on  the  neurotic  character  of  the 
atrophy,  its  dependence  on  and  relation  to  certain  ])arts  of  the  nervous  system.  In 
this  regard,  it  is  true,  the  widest  differences  of  ojiinion  have  arisen ;  single  aiitnp- 
ticf,  or  purely  theoretic  deductions,  have  served  as  the  biwis  for  assuming  as  the 
primary  seat  of  disease,  in  one  case  the  pcriphcnd  nerves  (GuJrin) ;  in  others,  after 
Cruveilluer,  the  anterior  roots  (Bouvicr,  Gros,  Vitlcntin<;r,  and  otlicrt) ;  or  again,  the 
«innal  cord  (Eisq-nmann,  Colin,  Leubuschcr,  Bacrwinkcl,  JufTroy,  OllivJcr,  Hayem, 
Goll,  Lockhart  Clarke,  Grimm,  et  al.) ;  or  finally,  the  syniputlietic  with  its  ganglion 
(Schneevogt,  Remak,  Jaecond,  J.  Simon).  Wo  cannot  follow  out  in  detail  the  dis- 
Gussiona  whicli  have  been  h;id  upon  tliis  point,  and  whicli  were  sustained  with  moro 
rigor  formerly  than  now.  Very  recently,  Friedreich  has  fully  and  thoroughly 
ntablisbcd  the  myopathic  theory,  which  he  had  previously  defended.  The  weight 
of  hLs  arguments  and  oljservalions  is  undeniable  ;  and  yet  there  may  lie  many  weak 
points  which  he  has  failed  to  cover,  and  it  is  certainly  quite  premature  to  regard  the 
DTnropathic  theory  aa  defeated.  Tlie  latter  lias  now  resolved  itself,  with  most  of 
its  defenders,  into  the  assumption  <>f  a  jiriwrriii  tlinfniHf  nf  thf  motor  nerre-cglh,  or 
iitnyJwn-celJs  nf  the:  nntffior  conwit,  which  arc  supposed  to  exercise  a  trophic  influ- 
eoce  on  the  voluntary  muscles.  This  theory,  supported  hy  the  results  of  autopsies 
Bkade  by  I.iUya,  Dumf-nil,  Clarke,  Schuepppl,  Ilaypm,  Clmrrot  and  Joffroy,  and 
otlicrt,  numbers  some  important  adherents,  including  Flaramond  ;  Leyden  '  also 
fxua  to  recognize  it,  and  of  late  even  Duchenne  a])])ears  to  loan  towards  it.  It 
finds  an  eloquent  and  ingenious  supporter  in  Charcot,  who  refers  progressive  mt»- 
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cuUr  tttrojiliy  to  a  thronic  irritative  atrophy  <»f  the  nnterior  giinglion-cclls,  which 
urt' gnwluiilly,  successively,  and  progreasivcly  attacked.  (Cf.  "Tlieoryof  the  Di»- 
easc")  AltluiLi^'h  I  cannot  deny  that  the  neuropathic  theory,  aud  especially 
Cliarcora  form  of  it,  sccdis  to  me  the  iwost  satisfactory,  and  the  one  best  in  accord- 
ance with  thu  piilhologlcul  facts  and  tlie  phrsiologicul  asaumptiuos ;  aud  although 
in  another  pliicu '  I  hare  stated  it  as  my  own  belief,  nerertbelcsa,  I  liop«  in  the 
folloivinif  jmgL's  to  s[>eak  without  prepossession,  and  to  do  equal  justice  to  the 
different  [uiijiLs  of  view,  especially  as  I  regard  the  question  as  entirely  luiripe  for  a 
present  decision. 


Several  eynonyms  remain  to  be  mentioned  in  addition  to  those 
named  above.  Tlieseare:  Paralysip  iiniyotropliique;  myopathic 
paralysis,  or  pai-alj'sis  ex  alienata  mnsculoriim  nuLritiont*  (.Fried- 
berg)  ;  paralysis  atrophica  (Eisenmann) ;  paralysie  rhumatismale 
pt^riplieriqne  du  mouvement  (Guoririi.  All  these  names  are  nn- 
snifablo,  as  they  imply  a  "paralysis";  they  Lave  not  found 
acceptance. 
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Various  authors  (Meryon,  Roberts,  Trousseau,  and  others) 
have  believed  in  the  existence  of  a  diaiJ/esis,  a  predisposing 
aiwwitlff  >>f  conditufion,  as  forming  the  basis  of  progressive  mus- 
cular atrophy,  but  they  have  not  been  alile  to  state  exactly  what 
constituted  this  diathesis.  Friedreich  di-tined  it  more  distinctly 
as  "a  nntritife  and  /ormatim  weakness  of  the  muscular  tissue, 
caiising  an  increased  tendennj  to  irrilafipe  and  defjenerntict 
disiurharices  of  nutrition  in,  the  said  tissue.'"'  This  detinition  is 
based  upon  the  myopathic  theory,  which  has  been  so  remarkably 
presented  by  Friedreich.  Other  authors,  in  accordance  with  the 
neurotic  theory,  believe  that  they  can  e.xplain  the  dis^asi'  by 
reference  to  a  neuropathic  pmdisjHisitiun,  such  as  must  be 
assumed  in  ninny  cases  of  hemicrania,  of  angina  jiectitris,  etc., 
and  consider  that  this  view  (inds  a  powerful  sup]iort  in  the  fre- 
quent combination  with  other  unquestionable  neuroses,  as  pro- 
gressive bull>ar  jmralj'sis,  tabes  dnrsalis,  mental  disease,  especially 
dementia  paralytica.      They  look  for  this  predisposition  in  an 
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originally  defective  formation  of  certain  regions  of  the  central 
nervous  system,  probably  those  masses  of  ganglion-cells  in  the 
cord  •which  are  regarded  as  centres  of  muscnlar  nutrition.  It 
were  needless  to  dispute  this  view  in  detail ;  at  inv.sent  nobody  ► 
seems  able  to  give  a  concrete  statement  of  his  notions  about  it,  and 
we  must  confine  ourselves  to  rather  vague  des('ri])tions.  It  is  far 
more  important  to  make  clear  the  point  that  a  diatliesis  of  some 
sort  or  other  must  be  assumed  to  exist  in  at  least  a  large  number 
of  cases.  Among  the  facts  whi<;h  supptu-t  this  view,  that  of 
heredity  is  of  the  first  importance.  Kob*M'ts,  in  1858,  was  able 
lo  prove  a  hereditary  tendency  in  eighteen  out  of  sixty-nine 
,  and  Friedreich  mentions  four  from  his  own  observation. 
Especially  interesting  is  a  case  described  by  HpniptcnniacliHr,  in 
which  the  disease  could  be  traced  far  and  nt?ar  among  flu?  ramifi- 
cations of  a  connection,  composed  of  three  families,  which  were 
united  by  repeated  marriages  and  could  all  be  traced  back  to  one 
pair  of  ancestors  living  a  hundied  and  fifty  years  ago.  In  this 
case  only  males  were  attacked,  and  the  women  were  spared,  even 
when  they  were  themselves  the  medinm  of  transmission  of  the 
di«t»ase.  In  anotlier  case,  of  which  Friedreich'  also  traces  out  the 
family  relationships  with  exactness,  the  disease  was  inherited  not 
only  by  male,  bnt  also  by  female  members  of  tlie  family  ;  a  woman 
transmitted  it  to  her  children,  though  they  Avere  tlie  product  of 
three  distinct  mai-riages.  Trousseau  mentions  a  family  in  which 
tlie  great-grandfather,  grandfather,  fiither,  and  t^on.  sulTered  from 
the  disease,  the  course  of  which  closely  coincided  in  all  the 
generations.  A  circumstance  which  is  sometimes  connectpd  with 
heredity  is  tlie  appeiirancn  of  several  cnaes  in  one  family,  espe- 
ciall}'  among  children  of  one  fatlier  and  mother ;  yet  the  same 
occurs  in  some  cases  where  inlieritanc*?  cannot  be  proved,  or 
when?  at  least  both  parents  and  other  ancestors  were  healthy. 
Thus.  Merj'on  describes  a  case  in  which  four  brothers  were 
attackt'd  by  the  disease;  Eulenbnrg  senior  described  the  his- 
tory of  twin  brothers  who,  witlmut  any  visible  cause,  were  at- 
tacked simultaneously  and  in  exactly  the  same  manner  in  their 
eighteenth  year  by  progressive  atro])hy  of  the  lower  extremities. 
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some  instances  tlie  opposite  fact  setnns  to  exist,  the  femali'  cliil- 
ilren  in  one  fiimily  being  exclusively  affected.' 

As  regards  the  inMuciK-e  of  age,   the  period  of  middle  life 
(from  30  to  60  years)  is  usually  spoken  of  as  the  most  frequently 
affected.     Statistics  certainly  apn-e  with  this  view.    Wachsinuth, 
among  49  cases,  found  13  utidei'  the  age  of  5  [i  15],  8  from  l.j  to 
oO,  22  from  30  to  oO,  and  only  0  over  50  years.     Ehrhaidt's  and 
I'Viedreich' s  figures  are  similar.     Of  my  own  patients,  as  far  as 
<uuld  be  ascertained,  7  acquiri-d  the  disease  before  the  age  of  10, 
r-K'fore  their  20th  year,  2  before  the  30th,  8  before  tlie  40tli,  5 
bffoi-e  the  50th,  and  no  one  later.    It  follows  that  a  considerable 
percentage  falls  within  the  period  of  youth,  about  one-half  with- 
in the  first  thirt}'  years,  and  almost  the  same  number  in  the 
vears  of  middle  life,  while  the  develoi)ment  of  the  disease  in 
advanced  age  seems  quite  exceptional.      Upon  examining  the 
leases  singly,  it  appears  that  those  dependent  on  a  hen.'ditary 
[basis,  or  upon  any  cougenifal  preformation,  come  to  ^new  at  an 
learlier  period  of  life,  usually  before  the  close  of  the  20fh  year, 
Lwhile  individuals  who  have  no  specific  diathesis,  and  whose  dis- 
owes  its  origin  to  the  accidental  injuries,  hereafter  to  be 
rribed,  for  the  most  part  belong  to  t!ie  middle  period  of  life, 
[irhich  is  the  most  exjxised  to  these  inlbn-ni-es. 

Among  the  other  causes  which  favor  or  perhaps  directly'  pro- 

roke  the  origin  of  the  disease,  acute  exhaust inrj  diseanes,  and 

[certain  constitutional  df/xcrasta,  such  as  lead  intoxh-atioit  and 

^trfpfiiUs,  must  be  mentioned.   Not  a  few  instances  stand  recorded 

in  which  the  disease  is  said  to  have  developed  during  the  cou- 

ptalesceme  from  acute  disease,  as  after  typhoid  (^foussons,  Bene- 

jdikt,  Gerhardt),  after  measles  (Euleiiburg  senior,    Ne.semann), 

Mtfter    acute    articular    rheumatism    (Anstie,    Friedreich),   chol- 

|<Ta  with  very  protracted  typlioid  (Friedberg).      In  the  case  of 

the  twin  brothers,    the  disease  followed  an  attiiek  of  measles 

which  affected  both  at  once.    Charcot  and  JolTroy  have  si^en  the 

f disease  occnr  immediately  after  childbtHl     Other  authors  have 

laid  it  to  excesses  in  venery,  or  onanism  (Aran,  0]>penheimer, 


'  While  writing  theae  words,  three  sii^teni  were  brought  to  me  from  another  family, 
•offonqg  from  the  diKeaee,  while  their  brother*  were  well. 
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Diemer).     In  Johnson's  and  Clarke's  case  the  disease  is 
have  developed  in  a  child  in  conswxuence  of  vaccination, 
ably  tlifse  and  similar  circumstances  would  not  have  had  any^ 
intlucnce  but  for  the  existence  of  a  predisposition.     As  regar 
lead-ixjisoniug,  a  diffused  affection  of  the  muscles  may  certainl] 
one  of  the  symptoms  of  chronic  saturnism,  and  this  affection ' 
lay  bear  a  great  resemblance  to  a  certain  rare  group  of  cases  of 
progressive  muscular  atrophy,  namely,  the  multiple  or  general- 
ized form.     Yet  it  were  advisable,  if  only  upon  grounds  of  gene-^ 
ral  fitness,  comj5let(^ly  to  separate  this  saturnine  affection  of  the^ 
muscles  from   progressive   muscular  atroj)hy   in   the   narrower 
sense.     Tlie  same  may  be  said  of  those  rarer  cases  of  diffuse 
disease  of  tlie  muscular  apparatus  which  are  said  to  have  ori^* 
nated  in  the  action  of  constitutional  lues,  and  whii-h  improve 
get  quite  well  under  the  employment  of  autisyphilitic  remedit 
as  iodide  of  potassium  (Niepce,  Rodet). 

Among  tlie  more  direct  causes,  exhausting  muscular  activity' 
is  to  be  mentiomxl,  in  the  first  place,  however  few  in  number  may 
be  the  eases  in  which  excessive  and  unwonted  efforts  can  bd| 
proved  to  have  been  a  cause.     In  favor  of  this  view  is  the  fact 
that  ju-ogressive  muscular  atrophy  seizes  upon  certain  muscles 
and  certain  groups  with  a  distinct  predilection,  and  in  an  almost 
regular  order  of  succession,  preferring  the  upper  extremities,  and 
usually  beginning  with  the  right,  and  of  the  right  selecting  cepj 
tain  musch'S  of  tlie  hand  and  the  bull  of  the  thumb;  moreover, 
the  fact  of  the  great  preponderance  of  the  male  sex  and  the  lab- 
oring class.     There  are  also  some  cases  in  whicli  the  outbreak  of 
the  disease  has  been  preceded  by  a  great  strain  upon  the  powe»J 
of    tlie   muscles   first   or  principally  affected.       Betz   obser\'ed    " 
atropliy  of  the  right  side  three  times  in  smiths  and  saddlers,  who 
Lad  to  do  heavy  work  with  their  right  hands  ;  Gull  observed  the 
same  in  a  tiiilor  after  excessive  exertion.     In  one,  mentioned  by 
Hammond,'  the  disease  is  said  to  have  been  caused  by  an  exces- 
sive use  of  one  thumb  and  finger  in  playing  faro  !     In  some  of 
those  rarer  cases,  in  which  the  left  upper  extremity  was  the  first 
attacked,  there  were  special  circumstances  ;  thus,  in  Friedreich's 
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of  a  dragoon,  who  may  have  exhausted  his  left  hand  by 
holding  the  bridle  in  riding ;  in  a  worker  in  morocco- h'atiier, 
who  used  to  press  hard  with  his  left  hand  (Voisin);  in  a  musi- 
cian, who  for  four  years  played  several  hours  a  day  on  the  bnss- 
viol  (Schueppel).  And  in  the  cases  in  which  the  disejise  did  not 
begin  in  the  hand,  but  in  the  muscles  of  the  shoulder  or  the 
lower  extremities,  an  excessive  use  of  the  muscles  attacked  could 
sometimes  be  shown  ;  thus  Schneevogt  mentions  two  cases  of 
primary  atrophy  of  the  shoulder  muscles,  especiall}'  the  dflloid, 
one  of  the  right  side,  in  a  sailor  who  had  to  pump  for  days 
together  while  the  ship  was  leaking  ;  the  other  of  the  left  side,  in 
a  woman  who  always  carried  her  child  on  her  left  arm  while 
Eockling  it.  Friedreich  ni(*ntions  a  case  in  which  continued 
threshing  was  considered  to  be  the  cause  of  atrophy  of  the  right 
arm  and  shoxilder,  and  the  scapular  and  thoracic  muscles  of  the 
same  side.  Leinweber  tells  of  a  musketeer  who,  in  consequence 
of  handling  his  piece,  was  attacked  by  atrophy  of  the  left  pec- 
toralis  and  serratus  magnus. 

A  primary  affection  of  the  lower  limbs,  commonly  beginning 
with  the  lumbar  muscles,  is  most  frequent  in  children  (as  Rob- 
erts stated),  and  seems  to  be  due  to  the  ]irpponderant  use  of 
'these  muscles  in  standing  and  walking,  in  phiying  in  a  sitting 
and  bent  posture.  In  the  cases  of  diffused  disease  (Friedreich's 
'general  muscular  atrophy  "),  the  influence  of  universal  exhaus- 
tion, of  excessive  use  of  a  great  number  of  muscles,  may  some- 
times be  traced,  as  in  a  case  by  Vigla,  In  all,  Roberts  was  able 
to  trace  the  effect  of  hard  labor  as  a  factor  in  twenty -five  cases 
oat  of  sixty-nine.  As  to  how  this  acts  we  are  totally  in  the 
dark.  From  the  myopatliic  point  of  view  we  can  imagine  that 
an  excessive  increase  of  functional  physiological  stimulation  in  a 
mnscle  may  become  a  direct  cause  of  disease,  as  is  the  case  in 
other  organs,  and  that  perhaps  certain  products  of  dpcomposi- 
tion,  occurring  in  excess  during  exhausting  muscular  activity 
(carbonic  acid,  lactic  acid),  exercise  an  irritating  chemical  action 
upon  the  muscular  tissue.  Yet  the  exhausting  muscular  toil  is 
not  sufficient  by  itself  to  explain  the  disease  in  certain  persons, 
bnt  has  to  Be  helped  out  by  supposing  a  congenital  or  acquired 
disposition — a  favoring  individual  diathesis. 
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Besides  exliaustiiig  labor  of  the  niu(?clfs,  rheumatic  and  trart- 
matic  lesions  have  bfcu  partifuliirly  blamed  as  direct  causes.  It 
is  plain  that  these  two  circnmstances  will  often  coincide,  for  per- 
sons who  liave  to  work  hard  witli  their  hands  are  particularly 
exposed  to  atniosjihcric  and  trauniatio  intluences.  Yet  some 
cases  seem  to  show  the  directly  favuralilc  influence  of  exposure 
to  eold  and  wet.  Thus,  Duinenil  saw  atrophy  of  the  lower 
extremities  a]>])ear  after  long-eontiiuied  standing  in  the  water  in 
fishing  for  trout ;  Friedreieh,  in  the  cas(;  of  a  man  who  was  fre- 
quently exposetl  to  the  cold  while  chopping  w(K)d  in  the  foi-est 
in  winter,  E.  11.  Kichter  saw  a  total  atrophy  of  the  hands  in  a 
man  who  had  suffered  from  severe  sweating  of  the  hands,  and 
used  therefore  to  bathe  them  in  ice-cold  water  and  snow  ;  Men- 
|aud  saw  this  after  long-continued  work  in  tlie  wet  and  cold.  It 
is  of  course  right  to  sejjarato  from  these  the  cases,  more  frequent 
in  number,  in  wliich  severe  ex]>osnre  to  cold  has  caused  a  fjai'tial 
paralysis  with  secondary  wasting.  As  regards  traumatic  intlu- 
ences, they  may  be  either  lesions  of  the  nerve-trunks  with  sec- 
ondary atrophy  of  the  ninscles,  or  direct  lesions  of  the  muscular 
substance  (/■.  17.,  by  crushing).  The  latter  forms  are  designated 
by  Friedreieh  asprfmarf/  frnnmaft'n  muscular  atrophy,  and  he 
relates  a  very  instructive  case  in  which,  after  the  hand  had  been 
crushed,  the  atrophy  extendr-d  progressively  upwards  over  the 
entire  upper  extremity,  and  liiuilly  led  to  the  complication  of 
bulbar  paralysis.'  I  have  formerly  described  a  case  in  •which  the 
hand  was  compressed  for  several  hours,  after  which  symptoms 
entirely  similar  to  muscular  atro|iliy  appeared."  Finally,  there 
occur  cases  in  which  inllammatory  irritation  seems  to  be  yiropa- 
gated  from  neighboring  organs  (/^specially  the  shoulder  and  hip 
joints),  or  cicatrices  or  suppurating  wounds  appear  to  be  the 
cause — cases  which  are  grouped  together  by  Friedreich  as  "my- 
opathia projDagata."  Frit'dreich  relates  several  cases  of  this 
sort  * ;  but  they  are  hardly  to  be  considered  as  cases  of  progres- 
sive muscular  atrophy  in  the  narrow  sense,  and  deserve  mention 


•  L.  c.  p.  236.     Ohecrv.  XXIV. 
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here  only  as  showing  the  possibility  of  the  origination  of  cxh'n- 
8ive  myopathies,  per  conligiiltateniy  from  peripheral  foci  of 
irritation  and  inflanimatton,  without  any  ^ui'viuus  lesion  ()f  tlie 
corri'sponding  nerve-tiunks  and  witliout  the  intervention  of  neu- 
ritis descemlens.  Whether  it  be  proper  to  include  here  the  cases 
cited  by  Clarke,  Hasse,  Friedberg,  and  others,  in  which  a  person 
who  lias  fallen  from  a  railway  carriage,  or  been  thrown  l)y  his 
horse,  etc.,  becomes  a  victim  to  atrophy  of  certain  groups, 
especially  the  muscles  of  the  shoulder,  must  remain  an  open 
question,  since  the  injury  in  such  cases  may  equally  well  havo 
lallen  upon  the  peripheral  nerves.^ 

Symptoms  and  Course. 

The  cardinal  symptom,  though  often  by  no  means  the  only 
one,  is  the  atrophy  with  its  gradual  development  and  its  succes- 
sive extension  to  certain  groups  of  muscles;  the  diminution  in 
bulk  of  the  muscle,  accompanied  by  a  corresponding  im])ajrnient 
of  function.  In  by  far  the  majority  of  cases  tlie  disease  begins 
with  the  muscles  of  the  upper  extremity,  xisually  the  right  arm, 
in  agreement  with  tlie  greater  use  to  which  the  right  is  put  in 
labor.  Acc«jrding  to  tlie  hitest  statistics  of  Friedreich  the  disease 
began  (among  146  cases)  one  huTidn-d  and  eleven  times  in  the 
upper  extremity,  twenty-seven  times  in  the  lower,  eight  times  in 
the  lambar  muscles.  Cases  are  very  rare  in  which  the  facial 
muscles  are  lirst  attacked  (Cruveilhier),  or  those  of  the  tongue 
(Roberts).  In  the  latter  instances  there  was  perhaps  a  combina- 
tion with  bulbar  paralysis.  Sandahl  found  that  the  right  upper 
extremity  was  first  attacked  thirty-seven  times,  the  left  upper 
fourteen  times,  and  both  at  once  eleven  times.  Among  the  mus- 
cles of  the  upper  extremity  the  interossei  are  first  invaded  almost 
constantly  :  and  of  these  the  interosseus  externus  primus  is  first 
attacked — in  my  experience  always  so.  The  affecticm  can  often 
be  diagnosticated  in  its  earliest  stages,  when  tlie  wasting  of  the 


'  I  lAtelj  obserred  a  case  of  thia  kind  in  a  cotle.'»giie.  Pressvire,  cxperienoi-d  during 
Im operation  of  version,  produced  at  firBt  a  circiiinaLTipt  atmiihy  of  the  extensor  carpi 
nditUa,  and  aftcrwardu  an  atrophy  and  oorresponding  functional  debility  of  most  of  the 
Budet  of  the  forearm. 
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int^rossei  is  inconsiderable  and  the  falling  in  of  the  interosseous 
spaces  is  not  strilting,  by  the  diminished  jjowrr  of  the  inti.*rossei, 
especially  the  external  ones;  if,  for  example, the  patient's  thumb 
(in  abduetion)  and  his  three  last  lingers  are  lield,aud  lie  is  told  to 
Btraighten  the  index  and  then  abduct  it,  or  separate  it  from,  the 
middle  finger,  the  movement  is  weakly  performed,  and  the  excur- 
sion of  the  linger  is  less  than  in  the  other  hand,  unless  the  disease 
lias  attacked  both  ;  librillary  twitchings  will  also  be  easily  seen  in 
this  experiment.  I  take  pains  to  make  this  statement,  because 
several  authors  (Roberts,  Wachsmuth,  Friedreich)  make  the  sur- 
prising observation  that  when  the  hand  is  the  part  first  attacked, 
the  muscles  of  the  ball  of  the  thumb  are,  as  a  rule,  the  first  seized 
upon.  I  have  always  seen  the  latter  muscles  preceded  in  the 
order  of  attack  by  t!ie  interossei,  that  is,  by  the  lirst  external 
interosseus.  In  the  thumb  the  o])poneus  and  the  weaker  adduc- 
tor poUicis  are  first  and  most  affected,  while  the  extensors  andfl 
both  abductors  and  flexoi'S  of  the  thumb  remain  spared  for  a 
long  time,  or  altogether.  The  same  is  the  case  in  the  ball  of  the 
little  finger.  In  a  few  cases  the  disease  begins,  not  in  the  mus- 
cles of  the  hand,  but  in  those  of  the  shoulder,  selecting  from 
these  almost  exclusively  the  deltoid.  In  such  instances  the 
cause  may  generally  be  traced  to  an  exhausting  effort  made  with  ^ 
the  shoulder  muscles  (see  above) ;  but  I  have  once  observed  the  ^ 
deltoid  attacked  primarily  in  the  person  of  a  lady  living  under 
the  most  favorable  circumstances,  and  by  no  means  exposed  to 
any  injury  of  this  sort.  In  her  case  the  interossei  were  the  next 
affected;  converse!}',  when  the  interossei  have  been  the  chief 
seat  of  primary  lesion,  I  have  repeatedly  found  the  deltoid  the 
second  point  nf  attack,  the  interjacent  muscles,  meanwhile,  re- 
maining untouchrd.  This  typical  course,  and  the  progression 
by  leiips,  involving  successively  muscles  and  groups  of  muscles 
which  are  widely  separated  (whicli  is  certainly  observed  in  a 
number  of  cases),  are  of  special  importance  in  relation  to  the 
theory  of  the  disease. 

Still  more  rarely,  the  disease  begins  with  certain  muscles  of 
the  upper  re^non  of  the  trunk  (pecloralis  mnjor,  serratns  niagnns) 
or  with  the  lumbar  muscles.  I  consider  ni^'self  justified  by  the 
cases  before  me  in  saying  that  in  those  few  instances  where  the 


I 
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disease  is  stated  to  have  begun  in  fhe  above-naraod  pectoral 
muscles,  the  disease  was  not  a  proper  classic  ati-ophy  of  tlie 
muscles,  but  a  circumscribed  atrophy  of  certain  sections  of  tho 
musculature  of  tho  thorax,  caused  by  special  mechanical  inju- 
ries. On  the  other  hand,  those  cases  where  the  disease  began 
with  the  lower  extremities,  and  especially  with  tlie  lumbar  mus- 
cles, were  almost  always  cases  of  cliiklren  ;  and  in  most  instances, 
perhaps  in  all,  its  first  a])pcaranoe  took  the  form,  more  or  less 
clearly  marked  in  tlie  diff(M-ent  muscles,  of  psfudo-lij'pertrojihy, 
which  I  agree  with  Friedreich  in  regarding  as  nu'jvly  a  peculiar 
niodilication  of  progressive  muscular  atrophj',  chielly  conlined  to 
childhood  (see  the  following  section).  The  pure  progressive 
muscular  atrophy  of  the  adult,  therefore,  will  be  fouiul  charac- 
terized b3'  beginning  at  the  upper  extremitius  and  by  attacking 
limited  districts,  whether  the  interossei  or  the  deltoid  be  the 
,  first  to  suffer.  The  very  rare  cases  in  which  numerous  muscles 
are  said  to  have  been  attacked  .simultaneously  must  therefore,  in 
my  opinion,  be  separated  from  common  progressive  muscular 
atrophy  and  be  classed  as  a  special  form  under  the  name  of 
"multiple"  or  "diffuse"  atrophy  of  the  muscles,  especially  aa 
'these  cases  are  characterized  in  their  course  by  special  malignity 
and  acuteness,  slight  tendency  to  pauses,  and  a  rapid  and  un- 
Woken  development.' 

The  emaciation  of  the  muscles  attacked,  the  loss  of  exterior 

cmtour,  usually  makes  constant  jirogress  proportional   to   the 

gnwing  I0.SS  of  function,  and  ])roducws  deformities  corresi>und- 

iogto  the  seat  of  the  muscles — as,  for  example,  the  depression 

l)et«veen  the  bones  in  disappearance  of  the  interossei  ;  the  flat- 

tenng  of  the  ball  of  the  thumb,  and  that  of  the  little  linger  ;  the 

proninence  of  the  upper  end  of  the  humerus  and  the  acromial 

proiHss  of  the  scapula  when  the  deltoid  is  affected.     Yet  tho 

exteTial  loss  of  volume  cannot  always  be  taken  as  a  measure  of 

the  hner  atrophy  of  muscle  ;  it  does  not  always  corresprmd  with 

the  changes  in  function,  nor  with  the  electric  reaction  hereafter 

to  Ix  described.     A  clear  antl  peifectly  satisfactory  explanation 

of  tbi  difference  has  been  given  by  Friedreich,  who  points  out 
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the  anatomical  changes  upon  wliieh  it  is  based.  For,  wbilo 
loss  of  volume  van  be  duo  to  ])rugi\>ssivt!  wasting  of  nuisculju' 
elf^muntti  aud  retiLMUion  of  tlio  (.'onncctivL'  tissue  whifh  jnolifer- 
ati'8  in  the  pfi-itiiysium  internum,  an  interstitial  dilTusje  fatty 
hyperplasia  may  occur  in  any  stage  of  the  disease,  and  especially 
in  the  early  stages  ;  earlier  authors  incorrectly  supposed  it  to 
be  a  constant  and  chai-acteristie  factor  of  the  muscular  affection. 
This  occurs  especially  in  the  muscles  of  the  lower  extremities, 
more  rarely  in  those  of  the  shoulder  and  upper  arm,  still  more 
rarely  in  those  of  the  hands  aud  forearm.  If  th<!re  is  a  consid- 
erable degree  of  interstitial  fatty  hyperjilasia,  the  volume  of  the 
muscles  may  remain  apparently  normal,  in  spite  of  a  com}»lete 
loss  of  function,  and,  usually,  of  the  electric  reaction  as  well; 
an  excess  of  volume,  a  pseudo-bypertroph}'",  may  even  occur,  as 
is  especially  the  case  in  the  muscles  of  the  calf  when  the  loss  of 
substance  in  the  upper  extremity  is  marked.  The  fatty  musclea 
in  such  cases  are  characterized  by  their  soft,  spongy,  lipoma-like 
consistency;  the  functional  tuid  electric  tests,  aud,  still  more 
certainly,  the  removal  of  the  tissue  by  excision  or  tlir  harpoon, 
give  decisive  proof.  In  a  few  cases,  a  well-developed  panniculus 
adiposus  may  conceal  even  an  advanced  a.tro])hy,  esjiecially  in 
the  muscles  of  the  arm  and  shoulder  of  corpulent  women. 

A  symptom  of  extreme  frequency,  both  in  the  initial  stagj 
and  during  the  entire  coui'se  of  the  disease,  until  the  muscle  s 
wholly  gone,  consists  in  fibrlUarif  contractions  ;  tliat  is  to  sa', 
visible  contractions  of  single  bundles  of  libres  following  eajh 
other  in  successive  impulses,  or  running  in  waves  ovpr  the  air- 
face  of  the  muscle.  Sometimes  they  are  only  single  movemtits 
of  lightning-like  rapidity,  and  sometimes  they  form  a  conlinivus 
series  of  oscillations  of  greater  or  less  intensit3%  Usually  ttey 
appear  spontaneously — that  is,  without  visible  e.xtemal  case; 
but  tliey  are  often  provoked  or  increased  by  external  ciram- 
stauces ;  for  instance,  when  such  parts  of  the  body  as  the 
shoulder  and  thorax,  usually  covered,  are  exposed  to  the  a:,  or 
when  active  and  passive  movements  are  tried,  and  espetally 
when  the  parts  are  stroked  or  otherwise  mechanically  irrittod. 
or  when  electrical  irritation  is  employed.  An  explanatin  of 
this  symptom  will  be  attempted  in  another  place,  in  connction 
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with  the  statement  of  the  theory  of  the  disease  ;  for  the  pres- 
ent it  is  gnfRcient  to  say  that  its  patiiognomonic  importance, 
thongh  overrated  by  the  first  observers,  certuiuly  deserves  to  be 
rated  highly,  owing  to  the  frequency  and  the  oarliness  with 
[irhich  the  symptom  appears.  Far  less  common  than  these 
go-called  fibrillary  (more  projjerly  "fascicular '■)  contractions  are 
the  clonic  or  tonic  contractions  of  entire  muscles  or  groups  of 
mnscles,  which  also  are  sometimes  produced  or  increased  by 
external  irritation,  and  are  accompanied  by  distinct  locomotor 
phenomena  in  the  parts  concerned,  and  b^'  intense  pain,  after  the 
analogy  of  the  well-known  cramp  of  the  calf. 

As  the  muscles  lose  their  power  in  the  progressive  course  of 
degeneration,  pernuifient  contractures  and  defontii'ties  arc  often 
developed,  which  present  something  typical  in  their  ajipi'ara nee, 
owing  to  the  fact  that  some  muscles  are  spared  while  their 
neighbors  are  attacked.  The  case  is  quite  analogous  to  that  of 
the  so-called  essential  paralysis  of  childhood,  in  which  certain 
rausdes  or  groups  of  muscles  are  usually  selected,  only  that  in 
childhood  the  conditions  for  tlio  development  of  iiernianent 
deformities  are  moi-e  favorable,  which  insiu-es  their  greater  fre- 
quency. The  commonest  deformity  is  the  so-called  clawed 
hand  (main  en  griife,  Klauenltand,  clasped  hand),  which  con.sists 
in  pennanent  flexion  of  the  last  two  phalanges  of  the  lingers 
while  they  are  extended  at  the  metacarpo-phalangeal  joint.  This 
tleforniity  is  caused  by  atrophy  of  the  internal  and  external 
interossei  (as  Duchenue  first  strikingly  proveMl  by  faradic  exper- 
iments), which,  acting  together.  Hex  the  fingers  at  the  first 
phalau.x  and  extend  them  in  the  second  and  third.  When, 
therefore,  the  force  of  the  interossei  is  diminished  or  reduced  to 
nothing,  the  above  effect  must  occur,  owing  to  the  ]ii'e])onder- 
anc6  of  their  antagonists,  the  extensor  digitorum  communis, 
the  extensor  indicis,  and  extensor  digiti  minimi  on  the  one 
hand,  and  the  flexor  digitorum  sublinns  and  profundus  and  the 
lumljrirales  on  the  other.  Tlie  defurniity  is  tln.'n.'foiv  jialhog- 
nonionic,  not  so  ranch  of  progressive  muscular  atrophy  as  of 
wasting  of  the  interossei ;  1  have,  for  examjile,  observed  it  very 
well  developed  in  a  case  of  atrophy  of  those  muscles,  caused  by 
direct  traumatic  lesion  (compression),     lu  consequence  of  the 
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atrophy  vvliich  usually  occurs  in   certain  muscles  of   the  ball 
of  the  thumb — namelj^,  the  opponens  and  the  adductor — there 
occurs  a  corresponding  deviation  of  the  thumb  with  abduction     . 
and  extension  in  the  first  phalanx>  and  flexion  in  tlie  secondL^I 
In  the  shoulder-Joint  an  atonic  subluxation  often  occurs,  espe-  " 
cially  in  children,  with  dislocation  of  the  liead  of  tlie  humerus 
in  the  dh-ection  of  the  coracoid  process.     A  similar  dislocation 
with  hyper-extension  of  the  arm  may  also  appear,  though  more 
rarely,  in  the  elbow-joint.     Atropljy  of  the  scapular  and  dorsal 
muscles  may  also  lead  to  various  forms  of  dislocation  of  the 
scapula  and  scoliotic  or  kyphotic  bending  of  the  vertebral  col- 
umn.   Severe  deformities  of  the  lower  extremity  are  exceptional, 
at  least  in  aQults,  while  in  children  the  various  forms  of  club- 
foot majvajjpeur,  especially  tiie  paralytic  pes  varo-equ inns  caused 
by  atrophy  of  the  muscles  of  the  calf  and  preponderance  of  the 
antagonists,  tibialis  anticus  and  posticus. 

The  electrical  reaction  of  the  affected  muscles  corresponds  in 
general  with  the  loss  of  volume  and  of  voluntary  power.  This 
fact  was  noted  by  the  earliest  observers,  as  regards  the  faradic 
currctit.  Tliere  is,  therefore,  no  proper  diminution  of  the  electro- 
muscular  (farado-muscular)  contractility  ;  in  proportion  as  the 
contractile  elements  of  the  muscle  disappear,  the  vi.sible  effect  of 
direct  intra-muscular  faradization  becomes  weaker  and  weaker, 
and  in  extreme  cases  imperceptible.  Some  authors  suppose  they 
have  observed  a  disproportionate  loss  of  farado-muscular  con- 
tractility ;  but  they  may  easily  have  been  deceived  by  the  com- 
pensatory lipomatosis,  which  is  capable  of  quite  concealing  the 
loss  of  muscular  tissue. 

It  may  be  affirmed  without  question  that  the  direct  faradic 
stimulation  affords  the  best  gauge  of  degree  of  degeneration  of 
the  contractile  elements,  and  a  far  e.xacter  test  than  voluntary 
motility,  or  the  electric  motilit}'  as  tested  by  stimulating  the 
nerve  (with  faradic  electricity;  the  "motricite"  of  Flourens). 
In  both  the  latter  tests  the  results  are  far  harder  to  estimate ;  if 
the  energy  of  the  will  is  great,  or  if  irritability  is  iricroa.sed,  or 
the  peri]iiheral  nerves  are  more  easily  invoked  to  action,  the  effect 
of  stiinnhiting  maybe  far  too  great;  tliat  is,  it  may  lead  to  an 
over-estimate  of  the  power  remaining  in  the  muscle.     This  is 
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especially  the  case  in  the  initial  stages  of  the  disease,  in  which 
there  is  often  an  atropliy  of  tlie  integuments  and  an  infreii!i<.'d 
reflex  irritability,  wiiielt  easily  give  rise  to  mistakes  on  the  part 
of  inexperienced  persons.  For  the  same  reasons  voluntary 
motility  and  indirect  (furadic)  excitability  are  retained  longer 
than  farado-muscular  contractility,  although  they  grow  roji- 
stantly  less  ;  but  at  the  last,  when  degeoeration  is  complete,  and 
the  mascles  are  cirrhotic  and  shriiuken,  even  these  are  entirely 
powerless  to  provoke  reaction.  In  all  cases  that  T  have  been 
able  to  examine  carefully  I  have  se<>n  the  indirect  faradic  irrita- 
bility disappear  some  time  before  voluntary  motility,  \vhi<"h  is  in 
perfect  agreement  with  the  action  of  the  constant  current,  of 
which  I  shall  presently  speak. 

Some  authors  have  olwervcd  in  the  earlier  stages  an  increased  irritability  iiiuler 
the  sctioD  uf  the  induced  and  the  constiiiu  curruiit,  iu  direct  and  indiruct  upjiliua- 
tbo.  Leaving  oat  of  view  the  sources  of  error,  tliesc  cnaes  (certainly  very  rare) 
BMt  probably  be  referred  to  a  tcniponirily  heightened  irritiibilttv  of  the  iutra- 
atOKuIar  nerve-twigs,  which  (according  to  Fricdieicli)  is  due  to  infiummntory  irri- 
tation communicated  from  the  muscular  tissue.  This  may  also  nccount  for  the 
prolonged  closure-reaction  (cloaure-cloutia)  mcntioticfll  bjr  Beiicdikt 

Tlie  test  of  the  constant  current  gives  in  general  a  quite  nnal- 
ogous  result.  In  direct  galvanization  the  muscles,  and  especially 
tlie  interossei,  usually  continue  for  a  long  time  to  contract  in  the 
normal  way,  but  tlie  force  of  the  contraction  gmdually  grows 
less,  proportionally  to  the  progress  of  the  atrophy  and  tlu^  loss 
of  voluntary  motion,  so  that  stronger  and  stronger  currents  are 
required  to  produce  a  minimum  of  contraction  at  closure  or 
opening  of  the  circuit.  I  have  always  noticed  that  the  reaction 
to  Ter}"-  strong  constant  currents  held  out  longer  than  that  to  the 
strongest  faradic  currents  ;  it  is  true  tliat  sometimes  baUery  cur- 
rents of  sixty  or  more  elements  (Siemens)  must  be  employed, 
and  the  cufrent  frequently  closed  and  opened  ;  and  sometimes 
eoatraction  can  only  be  obtained  by  reversals  of  cun-ents.  It  is 
important  to  establish  in  this  way  the  last  relics,  as  it  were,  of 
remaining  vitality  in  the  muscle,  especially  as  the  prognosis  and 
treatment  may  in  :5ome  cases  be  affected  by  the  fact.  The  gal- 
vanic excitability  of  the  nerve-trunks  also  remains  unimpaired 
for  a  long  time.     In  later  stages  a  quantitative  diniinutiuu  of  the 
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reaction  may  omir,  perliaps  caused  by  secondary  degenerative 
cliani^es  in  the  peiiphuml  nerve-trunks;  the  peripheral  excita- 
liility,  in  such  cases,  seems  to  have  suffered  more  than  the 
capacity  to  conduct  voluntary  impulses,  as  we  have  observed  in 
some  cases  of  severe  periplieral,  especially  tiuumatic,  lesions  of 
the  nerve-trunks.  In  tliis  regard  the  fact  observed  by  M.  Rosen- 
thal is  of  interest;  tlie  nerve-trunks  behaving  diff»^rently  at  dif- 
ferent points  in  their  course,  so  that  while  electric  stimulation 
ap]ilird  to  ;i  portion  situated  near  the  centre  may  produce  nor- 
mal t'flt'cts,  Its  results  may  bo  less  tlian  normal,  or  even  quil»' 
wjinting,  when  a  more  periphci'al  tract  is  stimulated.  Besides 
these  quantitative  changes,  qualitative  alterations  in  the  muscu- 
l:ir  reat'tiiin  may  attend  a  ln.U'V  period  of  tlie  disease,  consisting 
of  a  slight  d(iviation  from  Brenner's  law  of  contractions,  namely, 
an  increased  reaction  under  anodic  closure,  and,  less  commonly, 
under  cathodic  opening.  These  phenomena,  analogous  as  they 
art'  tr)  ((^rtaiti  others,  ]>oint  to  severe  degenerative  changos  in  the 
peripheral  iieive-trunks  and  muscles.  Reversal  of  formula,  and 
tile  extreme  degrees  of  qualitative  deviation  from  the  formula  of 
reaction  have  never  been  encountered  by  myself  in  progressive 
muscular  atrophy. 

It  is  proper  in  this  place  to  mention  one  other  interesting  anomaly  of  reaction, 
■whose  frequent  yccurreiice  in  pro^frcssive  muscular  atrophy  was  first  remarked  by 
Rcinak.  I  mean  tlio  ao-called  "diplfgie  eontraetioni.'"  Ilcinak  found  tliAl  coutrac- 
tions  could  be  produced  in  the  atrophied  niusclea  of  the  ami,  -wlien  the  positive 
eleetrode  was  placed  in  an  "  irritalile  zone,"  which  extends  from  the  tii'st  to  the 
fifth  cervical  vcrtehra,  or,  still  better,  in  the  carotid  fossa  or  tlie  triangle  between  the 
lower  jaw  and  the  external  ear,  while  the  negative  was  put  below  the  fifth  cervical 
Vertebra.  The  contrtictiona  were  always  upon  the  side  opposite  to  the  anode,  but 
when  the  electrodes  were  a[)[dtcd  in  the  nu'diun  line  they  occurred  on  both  sides; 
if  the  current  was  very  weak,  they  were  limited  to  the  muscles  most  severely  affected. 
Remak  regarded  these  as  reflex  coutrnctions,  originating  from  the  superior  cervical 
ganglion  of  the  sympathetic,  and  especially  ns  the  patient  perceived  a  sensation 
behind  the  bull  of  the  eye  when  tlie  current  wns  closed  ;  he  niiide  some  extensive 
theoretic  conclusions,  about  which  we  shall  have  to  speak  later.  "While  Ficber  and 
Kenedikt  could  not  proclucc  the  diplegic  contractions,  Slcyer,  Drissen,  and  Erb  (in  a 
ca.se  reported  i>y  Fncilreich  ')  ciiuWrnied  Remak's  statement.  For  my  part,  in  spite  of 
regular  attempts,  I  have  succeeded  in  demonstrating  the  dijilegic  contractions  in  only 


'  Case  y.  of  FriedreklCs,  above  quoted. 
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one  Case  of  progressive  muscular  atix>pliy,  and  here  the  pliCDomciia  by  no  menus 
fullowcd  the  order  as  stiitud  by  Uciuak.  I  also  entirely  disagree  witli  Ileniak  as 
regards  the  interpretation  of  this  sym[)tom,  and  believe  that  they  ouglit  tr>  be  tnkcn 
as  genuine  rtflcx  con  tract  inns,  intk|icntlint  of  the  sympathetic,  nnd  cau*ed  either 
bj  excessive  irritability  nf  the  central  rctlex  apimnttus,  or  by  an  ubuoruiui  cxcita- 
liility  of  the  muscles  themselves.' 

Among  those  symptoms  wliicli  occupy  a  secondary  place  in 
'  jpspect  to  frequency  and  dignity,  the  disturbances  of  senstbility, 
tlie  ruso-moior  and  iroj}hicdi,fliudanccn,  and  the  oculo-p  up  ilia  ry 
phenomena  deserve  a  sp<'''ial  i-onsideration. 

The  stiisibilitf/y  in  the  majority  of  cases,  presents  no  change 
B  worth  mentioning.  But  in  a  certain  number  of  cases  the  develop- 
^  m»^nt  of  the  affection  in  the  musctes,  or  at  least  its  hia:ln'r  ;i;iade3 
L  ol development,  are  preceded  hy  paroxysms  of  pain  in  tJie  alFected 
Hearts.  Sometimes  the  pains  follow  the  course  and  distribution 
Bof  single  nerve-trunks,  as  that  of  the  median  and  ulnar  nerves  in 
^the  arm;  sometimes  this  is  not  recognizaiile,  and  the  pains  seem 
rather  to  take  tiieir  origin  in  the  muscles  llunnselves,  in  the  sensi- 
ive  nerves  which  supply  muscular  tissue.  The  latter  explanation 
at  least  favored  by  the  cirmmstance  that  compression  and 
:tive  or  passive  motion  ])ii»voke  or  increase  tlie  pain,  as  also, 
iat  electro-musrular  sensiljility  seems  to  be  iinnvased  in  a  few 
In  later  stages,  after  the  neuralgic  and  hyperalgic  symp- 
Xmis  have  passed  away,  or  even  while  they  slill  continue,  a 
iodt»rate  degree  of  anaisthesia  is  often  developed  in  the  form  of 
parffal  paralysis  of  sensation-  (didling  of  comtnon  sensation, 
aalgesia  with  normal  sense  of  touch'),  especially  in  the  tinger- 
ftips  and  hands.  The  farado-«'Ut;in«)Us  sensibility  may  ]nvsHnt  a 
Bimilar  diminution.  I  have  never  observed  higher  degrees  of  loss 
^«f  sensibility  in  cases  of  uncomplicated  progressive  muscular 
atrophy.     Paralgic  symptoms,  as  a  sensation  of  cold  and  numb- 

IBess  in  the  finger-tips,  formication,  etc.,  are  moie  coninion. 
Finally,  the  exaltation  of  reflex  excitability  must  be  menticuu'd 
here ;  for,  independently  of  the  diplegic  contractions,  which 


'Cf  Oentralblatt   1868.    No.  3.  ^ 

'Cf.  Landed*  and  Moiler.  Nenropatholog.  Studien    Bed.  klin.  Wochenschrift,   1868. 
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probably  arc  due  to  this  cans*?,  abnormal  reflexions  may  occnr 
{e.  ff.,  when  ni.*edle-pricks,  tickling  of  the  soles,  etc,  are  em- 
ployed), especially  in  the  initial  stage  of  progressive  muscular 
atropliy. 

Vaso-mofor  (rnphic  disturbances  of  various  degrees  and  extent ' 
may  occur  in  the  affected  rt.'gious.    The  teiitperaLaTe  of  the  limbs 
iliat  have  been  attacked  is  sometimes  a  little  elevated  in  the 
beginning;  Baniwinkel  demonstrated  in  one  case  a  local  elera 
tion  of  \°  with  a  full  radial  pulse;  Frommann  found  on  the  side* 
first  attacked  a  rise  of  0.2"*  or  0.3'  C.      In  most  cases,  and  in. 
advanced  stages,  a  local  rise  of  temperature  cannot  be  demon 
strated,  and  at  a  later  period  a  decided  lowering  may  occur, 
which,  according  to  M.   Kosenthal,  may  amoimt  to  4°  C.    The 
color  of  the  parts  is  usually  nornial ;  sometimes  it  is  pale,  and 
rai-ely  of  a  distinctly  livid  or  cyanotic  character.     In  a  few  cases 
a  local  ischipmia  is  observed  from  time  to  time,  especially  of  the 
hands  and  lingers,  a  sudden  coldness  and  paleness  of  the  parts, 
followed  by  rehixation   of   the  vessels,   redness,   etc.,    such  as 
occurs  in  the  well-known  forms  of  vaso-motor  neurosis.     It  is 
also  woithy  of  note  that  in  a  few  cases  excesshc  local  ftweaUng* 
occur,  which  usually  seem  to  pass  into  a  general  increase  of  the 
secretion  of  sweat. 

Of  the  trophic  disturbances  (in  the  stricter  sense  of  the  term), 
tin  afrojy/ij/  <if  fkp  mifcr  iiifegttmenls  must  be  mentioned,  which 
often  accompanies  the  muscular  lesion.  It  affects  all  the  layers 
of  t  lie  integument,  the  epidermoidal  tissues  as  well  as  the  cutis 
and  the  subcutaneous  tissue,  but  scarcely  ever  reaches  an  ad- 
vanced degree,  even  when  the  muscular  disease  is  far  advanced, 
and  may  be  wholly  wanting.  Here  perhaps  w^e  ought  also  to 
mention  the  pahifiil  siocllings  of  the  joints  {artJirifis  nodosa), 
first  spoken  of  by  Reraak,  and  observed  clitefly  in  the  early 
stages  of  the  atrophy ;  Remak  conceived  of  them  avS  ''  neuro- 
paralytic inflammations,"  and  connected  them  with  the  sympa- 
thetic. I  have  observed  tliem  in  some  of  the  phalangeal  joints 
in  several  cases,  which  were  treated  early  ;  likewise  in  one  case 
of  primary  disease  of  the  right  deltoid  wliere  the  corresponding 
shoulder-joint  was  affected  in  a  pronounced  manner.  These 
joint  affections  are  doubtless  genetically  related  to  the  "neuro- 
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tropLic  "  arthropathies  of  tabes  cloi-salis,  of  which  Charcot  ^  has 
spoken,  except  that  tlie  latter  are  more  frequent  in  the  large 
joints,  as  tlie  knee,  shoolder,  elbow,  etc.,  and  therefore  are  of 
greater  pathological  importance. 

■  Oculopupillary  sf/nipioms,  of  the  sort  previously  described 
under  Hemicrania  and  Basedow's  disease,  occur  comparatively 
rarely  in  progressive  muscular  atrophy,  but  they  deserve  a  spe- 
cial attention  on  account  of  their  theoretic  relations. 

Contraction  of  the  pupil  was  mentioned  by  Schnecvogt  (1855)  and  Baenvinkol 
'(1859).  The  first  exact  description  oriyinates  witli  Voisin,  aud  relates  to  a  case  in 
[Bouitlard's  clinic.  Tlie  patient  was  a  man,  aged  forty-four,  ami  Imd  sufferoJ  seven 
eight  ye»r»  with  the  disea&e — flret  in  the  left,  then  in  the  right  arm.  His  luft  eye 
■s  the  first  attacked ;  a  contraction  of  the  pupil  appeared,  wliich  reduced  it  to 
lalf  the  size  of  the  other,  but  did  not  prevent  its  reacting  noriually  ;  tlic  cornea  waa 
iattened,  so  that  its  most  prominent  portion  seemed  nearer  by  one  millimetre  to  the 
irii  In  a  few  months  the  same  phenomena  occurred  in  the  right  eve;  both  ])upil8 
»ere  equally  contracted,  and  reacted  slowly,  the  cornea  was  equally  flattened  on 
both  sides,  and  the  sight  of  both  eyes  was  poor.  In  a  case  given  by  Menjand,  of 
muscular  atrophy  chiefly  confined  to  the  distribution  of  the  median  and  ulnar 
Dcrrea  of  both  arms,  there  existed  a  considerable  contraction  of  the  left  pupU. 
Ber5;mann  also  ol>scrvcd  in  one  case  contraction  nnd  slow  reaction  of  the  left  ]ni|nl; 
>l  Rosenthal  found  unilateral  contraction  in  four  cases;  Friedreich  found  in  one 
temporary  contraction  and  sluggish  reaction  of  both  pupils.  These  few  positive 
olMcrvatious  arc  far  outnumbered  by  tlie  negative;  for  example,  Duchcnne,  in 
remarking  on  Voisin's  account,  says  expressly  that  among  several  hundred  (1)  cases 
he  DCYcr  once  met  with  the  phenc^inenon.  And  in  nil  those  which  I  have  examined, 
1  hare  never  been  able  to  make  out  these  disturbances  of  innervation  of  the  eye. 
Ttvey  mwst,  therefore,  be  looked  upon  as  a  very  rare  complication  of  compressive 
moscul&r  atrophy. 

Of  the  general  symploms^  fever  must  first  he  mentioned ;  it 
may  occiir  in  a  few  cases  of  progressive  muscular  atrophy,  espe- 
cially in  the  initial  stage,  either  as  repeated  attacks  of  chill  or 
as  a  continuous  increase  of  temperature,  very  slight  in  amount, 
wliich  lasts  for  days  or  even  months.  Remak  is,  as  far  as  I 
know,  the  first  who  has  called  attention  to  the  existence  of 
febrile  symptoms  in  connection  Avitli  arthritis  nodosa  in  the  ini- 
tial stage  of  the  disease  ;  he  drew  f]-oni  its  presence  a  fresh  proof 
of  the  connection  he  assumed  to  exist  with  the  sympathetic 
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nervp  or  Urn  sympathetic  centres  in  tile  spinal  cord.  It  remains 
for  furtluT  observation  to  decide  whetlier  these  initial  symptoms 
of  fever  are  most  common  in  the  cases  which  are  accompanied 
by  acute  artliropathy,  and  whether  they  perhaps  are  connected 
witli  tljo  latter.  In  llie  later  stages  there  inay  oceur  tnnisitory 
or  permanent  elevations  of  temperature,  which  may  be  variously 
interpreted  ;  they  are  usually  dependent  on  comjjlications  (dis- 
eases o!  the  lungs,  decubitus,  etc.),  but  in  a  few  cases  they  seem 
essentially  to  depend  on  the  pyro.freiiic  action  of  products  of 
inllammatitjn  and  deromiiosition,  reabsorbed  from  the  muscles 
and  infecting  the  blood  (Friedreirli). 

Friedreich  mentions  the  case  of  a  man  of  twenty-eight  years,  whose  poise  asuallT 
excc'Ctlec!  120,  who  suffi.T«l  from  rk'vutinn  of  temperature  that  histcd  continuously 
over  seven  lUoiilhs,  strikin<5  ]i;illi>r  of  the  face  and  the  mucous  iiiL-mhram-*,  frequent 
dryness  of  the  tougiie,  disposition  to  diarrha?a,  constant  and  abundant  excretion  of 
urates,  and  a  considerabhs  swelling  of  the  spleen.  The  final  result  could  not  be 
known.     No  similar  cases  have  as  yet  been  reported. 

Among  the  general  symptoms  may  be  mentioned  the  phauges 
in  the  sccrellonit  of  Ike  sweat  and  urine  which  have  been 
observed  in  some  cases.  An  excessive  sweating  (hyperi<Irosis) 
of  a  genenilized  character  occurs  especially  in  the  later  stages 
(Frommann,  Friedreich) ;  its  origin  and  its  jvlation  to  the 
other  symptoms  are  at  present  wholly  uncertain  {.see  "Analysis 
of  Syuiptftms.")  Concerning  the  qualitative  and  quantitative 
changes  in  the  comjiosition  of  the  mine,  there  are  but  few  and 
very  discordant  statements.  Friedberg  and  Frommann  each 
observed  in  one  case  a  deposit  of  lime  in  the  urine;  the  latter 
found  the  urine  pale,  tnrbid,  sliglitly  alkaline,  with  abundant 
sediments  of  carbonate  of  lime,  wliieh  he  believed  to  originate 
frnui  file  atro])hied  muscles.  Bamberger,  however,  found  in  one 
case  urea  and  chloride  of  sodium  in  normal  or  increased  quan- 
tity, great  increase  of  sulphuric  acid,  and  considei-able  diminu- 
tion of  the  uric  and  phusplioric  acids.  An  examination  of  the 
blood  at  the  same  time  showed  a  considerable  increase  in  albu- 
men and  blood-corpuscles.  More  important,  but  not  yet  con- 
lirmed  by  other  observations,  is  the  increase  of  creatiuin  in  the 
urine,  observed  by  M.  Rosenthal  in  three  cases.  Friedreich 
found  the  urine  acid  in  three  cases,  of  quite  high  specific  gravity, 
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containing  more  or  less  constant  sediments  of  urates,  and  free 
from  albumen.  It  is  greatly  to  be  wished  that  tlie  number  of 
t;xact  and  full  examinations  of  urine  might  be  increased,  with 
the  view  of  explaining  the  chemical  cliLinges  in  muscular  sub- 
stance produced  by  the  disease. 

In  passing  now  to  tlie  consideration  of  the  progress  of  the 
disease,  we  have,  in  the  Jirst  place,  to  make  a  few  remarks  upon 
the  manner  in  which  it  ejcteads  ilsel/,  and  the  irradi<ttion.  of 
the  mf/02)athic  process.  This  important  jioint,  unfortunately,  ia 
not  Vf't  so  clearly  made  out  by  clinical  obst-rvatiou  as  might  be 
desired.  We  have  seen  that  tlie  disease  begins  tno^t  often  with 
certain  muscles  of  the  hand  (interossei,  ball  of  the  thumb),  more 
rarely  with  the  shoulder  (deltoid),  still  more  rarely  with  the 
lower  extremities  (lumbar  muscles)  or  the  mnseles  of  tlie  trunk. 
In  the  ordinary  course  of  the  disease,  when  the  upper  extremities 
are  primarily  or  exclusively  affected,  a  series  of  muscles  belong- 
ing to  the  forearm,  upper  arm,  and  region  of  the  shoulder,  are 
pniduall}*  implicated.  The  intluence  of  contiguity  in  tlie  prog- 
ress of  the  disease,  a  continuous  passage  from  alfecti'd  muscles 
to  their  neighbors,  a  direct  propagation  of  the  inflammatory 
(m.rositic)  process,  due  to  propinquity,  can  by  no  means,  in  my 
opinion,  be  certainly  shuwn.  It  is  contradicted  by  the  circum- 
stance already  mentioned,  that  the  ]>rimary  affection  of  the  inter- 
ossei is  very  often  followed  directly  by  that  of  the  del  (aid,  and 
Pice  rersa,  the  intervening  muscles  remaining  int;»ct.  The 
adherents  of  the  niyopalliio  theory,  it  is  true,  help  themselves 
out  with  the  assumption  that  two  ci-ntres  of  disease  may  exist  at 
once — in  the  muscles  of  the  hand  and  in  tlie  deltoid.  They 
describe  the  disease  as  ascending  from  tli<'  former  to  the  fore- 
arm, and  as  descending  from  the  latter  to  the  upper  arm,  and 
crossing  laterally  to  the  muscles  of  the  chest  and  back.'  The 
•aae  is  similar,  according  to  them,  in  the  lower  extremities, 
tbpre  the  process  usually  ascends  from  tlie  legs  to  the  thighs, 
I'littocks,  and  loins,  or  from  the  loins  to  tlie  higher  muscles  of 
tlie  trunk,  and  seldom  descends  from  tlioso  of  the  buttocks  and 
loins  to  the  lower  extremities.     It  is  true,  it  is  just  as  easy  to 
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admit  a  still  greater  pliiralUy  of  centres  of  this  sort,  one  for 
each  single  muscle  attacki-d,  as  it  is  to  grant  several  centres 
which  gradually  unite  in  one.  But,  Ii^aving  the  question  of 
propagation  by  contiguity  unsettled  for  the  present,  theraM 
remain  two  other  important  points  in  respect  to  the  progression 
of  the  muscular  disease.  One  relates  to  the  way  in  which  the 
process  is  limited,  especially  to  segments  of  the  skeleton  marked 
by  the  greater  Joints ;  the  other,  to  the  habitual  escape  of  certain 
muscles  and  grouj>s  uf  muscles.  In  a  large  number  of  cases  the. 
disease,  beginning  with  the  muscles  of  the  hand,  does  not  pass; 
beyond  the  wrist,  or,  at  least,  remains  comparatively  stationary 
for  a  very  long  time  ;  in  other  cases  another  series  of  muscles  in 
the  forearm,  especially  the  extensors,  are  affected,  and  a  bound 
seems  set  to  the  progress  of  the  disi^ase  at  the  elbow- joint.  Con- 
versely, when  the  disease  begins  at  the  shoulder,  t]m  muscles  of 
the  Tipper  arm  only  are  often  attacked,  while  those  of  the  fore-' 
arm  are  spared.  In  atrophy  of  the  leg  the  knee-joint  seems  to 
Bet  an  ui)ward  limit  to  its  progress.  It  is  true,  as  Friedreich 
states,  that  this  bound  can  be  passed,  and,  after  the  process  has 
overleaped  the  joint,  it  may  attack  the  neighboring  limb,  and 
there  make  more  or  less  pi'ogress.  But  in  this  case  also,  accord- 
ing to  Friedreich's  view  (whicli  is  supported  by  several  autop- 
sies), the  spreading  takes  place  entirely  ^jcr  coniiffullatem,  e.  g., 
from  the  biceps  and  brachialis  anticus  to  the  body  of  the  supina- 
tor longns,  whicli  lies  directly  upon  their  insertions ;  also  to  the 
extensor  carpi  radialis  longior  and  brevior,  and  the  upper  part  of 
the  extensor  digitorum  communis,  which  lies  next  to  the  latter. 
Besides,  the  temporary  or  permanent  arrest  hy  no  m(?ans  always 
takes  place  at  LJie  joints,  but  often  enough  occurs  before  the 
disease  reaches  them,  as  may  occur  at  any  point  whatever  of  the 
trunk.  There  are  even  cases  in  which  the  disease  arrests  itself 
in  the  body  of  a  muscle,  so  that  only  a  few  larger  or  smaller 
segments  of  muscular  bundles  are  affected,  while  the  rest  are 
perfectly  sound.  Friedreich  describes  such  a  condition  in  the 
cucullaris,  deltoid,  and  the  glutfei.  It  is  renuukable  that  all 
these  muscles  possess  a  double  or  even  a  nnire  numerous  suppl}- 
of  nerves.  As  resix^cts  the  relative  or  absolute  iranumity  of 
certain  muscles,  those  of  the  neck  and  head  are  affected  only  in 
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exceptional  cases.  The  instances  where  some  musfles  of  the 
head,  especially  those  of  the  li|is  and  tongne,  are  ajffe^c:tecl, 
usually  belong  to  a  combination  with  ]>rogressive  bulbar  paraly- 
sis, or  to  progressive  glosso-labial  atrophy,  which  is  still  dii?tin- 
gnish«?d  by  some  as  an  independent  disease.  The  striped  nms- 
cles  of  the  organs  of  tlie  higiu-r  senses  (extrinsic  muscles  of  the 
globe  and  internal  muscles  of  the  ear)  seem  never  to  be  affected. 
Tlie  diaphragm,  the  i?traiglit  muscles  of  the  abdomen,  and  those 
of  the  larynx,  are  unquestionably  affected  in  some  cases,  tliough 
ratliH-r  ran-ly. 

It  remains  to  say  that  the  symmetric  muscles  of  both  halves 
of  the  body  are  usually  affected,  but  by  no  means  to  the  same 
degree  and  extent.  Often,  even  after  a  long  continuance  of  the 
disease,  its  intensity  is  much  less  in  one  extremity  than  in  the 
Other;  and  in  these  cases  the  peculiar  condition  of  a  crossed 
attack  is  often  developed,  in  which  one  upper  and  the  opposite 
lower  extremity  are  chietly  affected.  1  have  elsewhere  described 
several  very  marked  cases  of  this  sort,  some  of  them  in  connec- 
tion with  pseudo-hypertrophy  of  tlie  lower  extremities.' 

With  the  exception  of  C(^rtaiu  cases  already  described,  the 
eottrse  of  the  disease  is  generally  vi'ry  protracted.  Its  progress 
is  tisually  extremely  slow,  especially  at  the  first,  and  produces 
at  first  no  trouble,  and  particularly  involves  no  danger  to  the 
general  health  or  to  life  ;  its  results  are  confined  to  the  local  dis- 
turbances caused  by  the  increasing  disability  of  motion.  A  spon- 
taneous retrogression  of  the  process  in  the  muscles  after  they  are 
once  atrophied,  with  a  spontaneous  disappearance  of  the  clinical 
symptoms  which  depend  upon  the  atrophy,  never  takes  place, 
as  far  as  we  can  judge.  But  there  is  no  doubl  that  the  disease 
may  remain  stationary  for  a  longer  or  shorter  time,  even  for 
vears,  at  any  period  of  its  progress ;  tlus  has  been  shown  by 
wluit  has  been  said  above.  Can  this  arrest  continue,  not  only 
for  years,  but  pennanently — that  is,  so  that  there  will  be  no 
relapse  during  the  normal  period  of  life?  We  are  hardly  en- 
titled to  answer  this  question  in  tlie  nfRrniative  with  the  expe- 
rience we  have  had,  and  t'spocially  when  we  reflect  that  our 
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knowledge  of  the  disease  does  not  extent  beyond  twenty-four 
years  in  all. 

The  first  serious  danger  to  life  in  progressive  muscular  atro- 
phy occurs  when  the  respiratory  muscles  are  attacked ;  thoughj 
the  most  important  of  these,  nanu'ly,  the  diaphragm  and  thej 
muscles  of  the  hirynx,  as  Avell  as  the  recti  abdominis,  are  usually] 
spared.  Yet  the  very  frequent  affection  of  the  large  accessor 
muscles  of  breathing,  as  the  pectoralis  major,  serratus  anticns] 
magnus,  cucullaris,  etc.,  may  be  an  indirect  source  of  danger; 
slight  diseases  of  the  respiratory  apparatus,  impediments  to 
breathing  wliicli  would  otherwise  be  easily  overcome,  such  as)H 
simple  catarrh  of  the  bronchi,  may,  under  some  circumstances, 
produce  asjiliyxia  and  death.  In  other  cases  death  is  caused  by 
the  rapid  jjrogress  of  bed-sores,  during  which  the  patient,  esj^e- 
cially  when  the  lower  extremities  and  the  muscles  of  the  trunk 
are  affected,  grows  more  and  more  heljiless,  cannot  leave  his  bed, 
cannot  even  change  his  position  witliout  help,  which  circum- 
stance, especially  if  the  mnscular  la^-er  of  the  back  be  atrophied 
or  the  integuments  thinned,  exposes-  him  very  greatly  to  thi 
danger  of  bed-sores. 

A  cause  of  death  which  does  not  lie  in  the  disease  itself  con*| 
eists  in  the  complications  which  may  be  allied  to  the  diseasa,*| 
One  of  these  is  so  frequent,  and  is  clinically  so  nearly  allied  U 
progressive  muscular  atrophy,  that  it  must  be  considered  not  as' 
an  accidental  combination,  but  as  a  coniliined  disease,  arising 
from  the  same  or  similar  pathogenic  causes.    This  is  progressiva^ 
bulbar  paralysis.     We  shall  speak  further  of  its  relation  to  pro- 
gressive mnscular  atrophy,   when  we  come  to  the  theoretic^il 
discussion  of  the  latt<>r;  at  present  let  it  be  simply  remarked 
that  it  may  form  a  cause  of  deatli,  either  by  producing  a  gradual 
pals}"^  of  the  muscles  of  swalKiwing  and  of  the  larynx,  or,  when 
it  occurs  in  the  apoplectic  form  (JolTroy),  it  may  be  accompanied 
by  hemorrhage  in  the  rlioinboid  fos.sa,  or  by  enibolism  or  throm- 
bosis of  the  vertebral  artery,  with  immediate  palsy  of  the  respi- 
ratory centres.     In  many  cases  death  has  been  caused  by  acnto^ 
intercurrent  affections  of  the  lungs  or  chronic  miliary  tnbercu-" 
losJs,  either  while  the  disease  is  in  full  progress  or  after  it 
appears  to  have  been  arrested. 
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Patltolofjicnl  AnaUmiy. 

"We  must  distinguish  the  anatomical  changes  in  i\\&muscular 
apparatus  from  tliost:-  in  various  parts  of  the  nervous  sys/cm. 
We  begin  with  the  furtuL-r,  partly  because  the  conditions  them- 
selves are  simpler  and  more  constant,  partly  because  their  inter- 
pretation is  clearer  thau  is  the  case  with  the  alterations  in  the 
nervous  system. 

Wc  have  infonnation  regarding  the  diseased  muscle  in  tlic  living  subject,  de- 
rived from  excision  or  from  e-xiilwrative  [luacture  with  Midcleldorpfl's  harpoon, 
Docfaenne's  cmportc-pi&ce  bistologique,  or  similiir  instruments.  This  procedure  lias 
l)ecn  less  u^d  in  progressive  muscular  stropliy  than  in  pseudo-hypertrophy,  wUich 
is  probably  due  to  the  fact  that  the  iatroduclion  of  tlic  trowir  into  a.  hyper-volunii- 
noas  musck  seems  easier  of  execution  thtin  when  there  is  an  atrophied  mass  to  deal 
with.  Excision  of  muscle  is  dangerous,  and  ought  decidedly  to  )>e  rejected ;  it 
leads,  as  I  have  couviucc-d  myself  in  u  case  recently  operated  upon  by  another,  to  a 
lung-contiuued  suppuration,  even  if  the  wound  at  firet  l)chaves  very  well  ;  exteusivo 
erysipelas  and  severe  general  symptoms  have  also  been  observed  (Friedreich). 
Puncture  is  free  from  these  dangers,  but  docs  not  always  lead  to  certain  results, 
putly  l>ccau3c  the  muscle  is  not  iH;nctrutcd,  and  partly  because  the  porti<in  removed 
luj  happen  to  be  uaaffected ;  it  must,  therefore,  in  many  coses,  be  repeated. 

Willie  most  of  the  earlier  investigators,  especially  Meryon, 
Duchenne,  Cruveilhier,  Wachsmuth,  Valetiliner,  and  others,  re- 
garded the  process  as  simple  fatty  degeneration  of  the  muscular 
Hbres  with  secondary  dl.sappearance,  and  finally  a  perishing  of 
the  sarcolemma,  others,  as  Robin,  Friedberg,  Foerster,  Schuep- 
pel  and  Hayem,  defended  more  or  less  decidedly  the  intlamnui- 
toiy  theory,  considering  the  fatty  metamorphosis  of  the  primi- 
tive fibres  as  secondary  and  subordinate.  The  results  of  Charcot 
and  Joffroy,,  Dumenil,  and  others,  are  less  definite.  Recently 
these  questions  have  been  brought  to  a  conclusion  by  the  inves- 
tigations of  Friedreich,  which  I  think  fully  exhaustive  and  con- 
vincing upon  this  point.  According  to  these,  the  disease  con- 
sists in  an  essentially  inflanunatory  process,  a  "polymyositis 
clironica  progressiva."  The  tiist  changes  begin  in  the  perimy- 
sium internum  as  hyperplastic  growth  of  the  interstitial  con- 
nective tissue  in  its  finest  raniifications  among  the  single  primi- 
tive bundles.      At   the  same   time   there  occur  phenomena  of 
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irritatiun  in  a  greater  or  smaller  number  of  priinitive  bundles, 
ill  the  form  of  swelling  and  multiplication  of  the  muscular  cor- 
pusc:les,  and  especially  proliferations  of  their  nuclei,  and  some- 
tinkes  parenchymatous  granular  cloudiness  of  the  cross-striped 
fibrillary  substance.  In  a  few  cases  hypertrophied  muscular 
fibres,  and  a  dichotomous  or  trichotomous  division  of  the  hyper- 
trophied fibres  (Friedreich),  was  seen.  Duriiig  this  increase  in 
interstitial  tissue,  the  wasting  of  the  muscular  substance  goes 
on  in  various  ways,  partly  by  simple  emaciation  and  progres- 
sive dissolution  without  loss  of  transverse  striation  (sometimes 
preceded  by  longitudinal,  transverse,  or  elementary  fission),  and 
partly  by  waxy  or  fatty  degeneration.  The  final  result  is  a 
moie  or  less  complete  fibrous  degeneralloa  {cirrJiosis)  of  the 
muscle.  An  accessory  process,  by  no  means  constant  or  essen- 
tial, is  the  diffused  lipomatosis  of  the  muscle,  which  appears 
sometimes  early,  sometimes  late  in  the  course  of  the  disease. 

It  is  important  to  know  that  the  development  of  fat,  where  present,  always 
begins  outside  of  the  proper  muscular  elements,  within  the  hyperplastic  interstitial 
connective  tissue.  In  the  cnrly  stages  it  is  easj  to  show  the  process  of  origination 
of  fut-cclls  from  the  corpuscles  of  the  connective  tissue,  by  the  latter  becoming 
filled  with  larger  or  smaller  drops  of  fat  which  run  together  into  {jlobules,  as  Vir- 
chuw  has  described  it.  If  the  lipomatosis  occurs  at  a  stage  when  the  atrophy  of 
the  muscular  elements  proper  has  not  yet  reached  a  great  degree  of  developmcjit, 
wc  can  see  yellowisli  streaks  and  lines  of  fatty  tissue  through  the  muscle,  which  in 
other  respects  looks  nunnuL  In  the  highest  degree  of  libious  degeneration  the 
muscles,  accorJing  to  their  original  shape,  assume  the  form  of  thin,  hard,  reddish 
gray  cords,  or  else  of  tendinous  membranes,  iu  which  light  reddish  stripes  and 
islands  are  aeon,  the  relics  of  the  old  muscular  tissue.  But  if  a  considerable  devel- 
opment of  fat-cells  subsequently  occurs  within  the  already  cirrhotic  muscle,  ita 
volume  rany  increase  again,  so  that  it  regains  or  overpasses  its  former  dimensions, 
as  is  especially  the  case  in  the  calf  of  the  leg;  but  a  section  of  an  extreme  case  of 
this  lipomatosis  shows  the  muscle  changed  into  o  mass  of  fatty  tissue,  whicli  exhi- 
bits the  original  fibrous  structure  of  the  muscle  and  the  course  of  the  former  bun- 
dles of  Cbivs  by  the  direction  of  the  streaks  of  fat;  the  remains  of  muscular  sub- 
stance are  represented  by  a  few  reddish,  gelatinously  transparent  streaks  in  the 
lipoinatous  tissue.  The  cause  of  tlie  lipomatosis  is  at  present  quite  obscure,  but  it 
must  be  referred  to  local  peculiarities  of  nutrition,  rather  than  to  general  character- 
istics, as  its  predilection  for  certain  muscles  proves.  In  regard  to  the  other  ana- 
tomical detjiil.'i  the  reader  must  be  referred  to  Friedreich's  complete  account.' 
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The  stateraents  of  cTiJlff  rent  authors  regarding  the  pathologico- 
anatomical  changes  in  the  ntM-vous  system  unfortunately  dis- 
agree widely.  This  is  especially  true  of  the  older  ai-counts,  and' 
is  explained  partly  by  the  defectiveness  of  the  old  methods  of 
iarestigation,  and  partly  by  the  circumstance  that,  being  pre- 
possessed for  one  or  another  vicav,  investigators  liai-e  turned 
attention  sometimes  to  one,  sometimes  to  another  section  of  the 
iierrons  system.  The  anterior  spinal  nerte-roots  wei-e  the  tirst 
to  assume  importance,  owing  to  Craveilhier's  view  ;  Cruveilhier 
liims«?lf  found  a  high  degree  of  change  in  them  in  two  cases. 

The  first  of  these  was  the  case  of  the  ropc-dancor  Lecomtc,  •which  was  inciUioned 
in  the  introiluction.  The  brain  and  card  und  poatcrior  roots  were  niirniut,  lutt  the 
(Ulterior  roots  from  their  point  of  exit,  to  where  they  unite  with  the  posterior  wera 
greatly  atrophied.  The  muscular  branches  proceeding  from  these  trunks  were 
nnalter  in  size  than  the  cutaneous,  and  in  them  the  neurilemma  preponderated  over 
tlie  mD.scalar  substance.  I&  those  nenrcs  which  ramify  in  the  ball  of  the  thumb 
8carc'.;ly  anything  but  neurilemma  existed.  In  the  second  case  the  anterior  roots 
were  found  similarly  atrojibicd,  by  comparison  with  th«  posterior ;  Ihc  ratio  of  tbciri 
tliicknosscs  in  the  cervical  region  was  1;  10  (normally  1:3)5  in  the  dorsal  and 
lumbar  regions  as  1  :  5  (nonually  1 :  IJ  or  2).  The  posterior  roots,  brain  and  cord 
were  unckauged  in  this  case  also. 

Atrophy  of  the  anterior  spinal  roots  was  confirmed  by  the 
following  authorities;  in  s(ime  cases  it  is  mentioned  in  connec- 
tion with  other  changes ;  Reade,  Dumenil  (two  cases),  Schnee- 
vogt,  Valentiner,  Mi'njatid,  Clarke  (tliiee  cases),  Trousseau, 
Vulpiau  (two  cases),  Lays,  Jaccoud  (two  cases),  Scliueppel, 
Grimm,  von  Recklingliausen,  M.  Rosenthal,  na3'em,  Charcot 
and  Joffroy,  Baudrimont,  Friedreich  (two  cases).  On  the  other 
hand,  the  integrity  of  the  anterior  spinal  roots  is  expressly  stated 
by  Oj)penheimer,  Axenfeld,  Aran  (two  cases),  Cohn,  Friedberg, 
Meryon,  Virchow,  Clarke  (in  the  case  observed  with  Gairdner), 
Frommann,  Gull,  Friedreich  (four  cases),  Tuerck,  von  Reckling- 
hausen (second  casi.'  from  Bamberger's  CHuic),  Joffroy,  and  Fre- 
richs  (case  described  by  Swarzeiiski).  Thus  twenty-six  po.sltive 
observations  stand  opposed  to  nineteen  negative.  In  a  few 
rejiorts  of  autopsies,  not  here  given,  the  anterior  roots  receive 
no  special  mention. 

"While  Cruveilluer  had  found  the  spinal  cord  itself  uninjured, 
Valentiner,  on  the  contrary,  discovered  in  1855  a  central  softening 


136       EULEN'BUHG. — VASOMOTOR  AN'D   TKOPHIC   XEUROSS3. 


of  the  tuodulla  in  the  neighborhood  of  the  three  lowest  cervii 
and  the  uppermost  doi-sal  nerves.     The  elements  of  the  region 
transition  from  gray  to  white  substance  were  obliterated ;  tin 
softened  places  showed   numerous  granule-cells.      Schneevoj 
found  also,  in  addition  to  the  lesions  of  the  sympathelii\  ol 
which  more  will  be  said  presently,  a  softening  of  the  coixl  from 
the  fifth  cerrical  to  the  second  dorsal  nerves.     Fromraann,  in  the 
case  observed  in  Leubuscher's  Clinic,  describes  as  the  leading 
alteration  a  red  softening,  involving  chiefly  the  anterior  and 
lateral  columns  from  the  medulla  oblongata  downward ;  it  in- 
volved especially  the  commissures  and  the  innermost  parts  of 
the  anterior  columns,  lying  next  to  the  commissure,    Luj's  seema^ 
to  have  been  the  first  to  call  attention  to  the  frequency  of  the" 
affection  in  the  gray  substance;   he   found  the  latter,  in  the 
neighborhood  of  the  cervical  enlargement,  fall  of  very  hyperfemic 
vess^r-Is,  which  were  studded  and  surrounded  with  granular  exu- 
dation (fat  granule  cells).     The  same  granular  masses,  and  many 
corj)ora  amylacea,  were  scattered  through   the  gray  substance. 
Tfie  gauglion-cells  of  the  anterior  cornua  had  almost  disap- 
peared in  the  pari  affected^  and  were  replw^ed  by  tJiose  grannlarm 
masses ;  only  here  and  there  could  a  few  ganglion-cells  be  recog-™ 
nized,  in  a  state  of  decided  retrogressive  metamorphosis,  brownish 
in  color,  full  of  dark  granules,  and  with  their  anastomoses  andfl 
processes   broken   off  or  entirely   wanting.      The  degeneration 
affected  principally  the  left  anterior  cornn,  corresponding  with 
the  seat  of  the  muscular  atrophv',  which  was  chieliy  on  the  lefi 
side,  and  the  left-side<l  atrophy  of  the  anterior  roots. 

This  observation  of  Lu^'s  furnishes  an  important  contribution 
to  the  changi?s  of  the  gray  substance,  especially  of  the  anterior 
cornua.      For  further  developments  of  this  point  we  may  especi-M 
ally  refer  to  the  numerous  and  careful  examinations  by  Lockhart 
Clarke.      In  all  the  six  cases  descrilxHl  by  him,  more  or  less  _ 
extensive  changes  in  the  gray  substance  were  found,  with  especial^ 
implication  of  the    anterior  ganglion -cells,   and  in  part  with 
ch.angos  in  the  white  columns  and  the  spinal  roots.    The  changei 
consisted  jxirtly  in  great  dilatation  and  crowding  of  the  blood 
vessels,  partly  in  gray  softening  with  fatty  granular  deposi 
("granular  disintegration ''),  which  must  clearly  be  regarded  aa 
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Itlie  result  of  irrHathe  injlammatory  ])rocti.ssos,  :ind  partly  in 
induration  with  abundant  hyperplasia  of  coniiectivo  tissuo  iiiul 
atrophy  of  the  nerve-ek-inents.  Especially  important  aro  thu 
changes  (observed  previously  by  Luys}  in  th(3  7nnUipolar  gait- 
glhn-cells  of  the.  anterior  coruuay  in  tlie  (Icsciiption  of  wliich 
Clarke  agrees  entirely  with  other  observers  (DumeniI,S<:luieppi'l, 
Hayera,  Charcot,  and  Joffroy) :  brownish  discoloration,  granula- 
tion, thinning  and  loss  of  the  processes,  diminution  of  fin'  size  of 
the  cell-bod}',  and  it.-s  tmnsformation  into  non-nucleated  angular 
bodies,  which  sometimes  glisten,  or  possess  indisitinct  boundaries, 
with  final  complete  disappearance  of  the  cell.  The  cause  of  this 
change  is  probably  without  doubt  due  to  the  intlamnuitory 
softening  or  hardening  of  the  gray  substance  of  tlie  anterior 
cornua,  in  cases  where  sucli  inllammatory  ciianges  are  found. 
Whether  in  other  cases,  as  Friedreich  supposes,  the  atropliy  of 
the  ganglia  is  possibly  due  to  the  suspension  of  th<.'  physical 
function  of  the  muscle  for  years,  ntay  remain  an  open  que?stion. 

A  disease  confined  cliielly  or  wholly  to  the  gray  substance  is 
found  noted  in  another  series  of  autopsies.  Gull  found,  as  the 
leading  change,  a  consid<nabli.«  dihitation  of  tlie  .sjilnal  canal  in 
the  cervical  region,  between  the  fifth  cervical  vertebra  and  the 
origin  of  the  third  and  fourth  dorsal  nerves.  The  cavity  thus 
formed  was  full  of  a  serous  fluid ;  the  gray  substance  had  dis- 
appeared, with  the  exception  of  a  thin  layer  which  surr<>unded 
flie  cavity  and  could  be  stripped  off  like  a  membrane  ;  the  white 
medullary  stripe  and  the  roots  seemed  normal.  The  obsen-ations 
of  Schueppel  are  very  similar,  except  that  the  hydromyelia 
extended  down  to  the  tenth  dorsal  vertebra.  Ilayem  also  found 
the  gray  matter  of  the  cervical  region  exclusively  afft^ctt^d  (.iiidu- 

ted),  especially  in  the  anterior  cornua,  while  the  white  columns 
were  quite  normal.  Grimm  found  in  his  case  a  consid^^rable 
enlargement  of  the  central  canal  at  the  expense  of  the  gray  sub- 

ance,  which  was  flattene<l  l>y  pressure  to  a  ring-shapi'd  ])3ate. 
The  cord  also  presented  in  its  lower  cen'ical  and  upjier  df)rsal 

'gions  a  fusiform  swelling,  composed  of  a  nt^w  format  ion  (me- 

ullary   sarcoma).     Upon   microscopical  examination  tlu*  gray 

ance  appeared  compos«*d  of  fine  connective  tissue  with  its 

res  macli  interlaced,  amongst  which  a  few  nerve-fibres  and 
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sonio  atrophied  nerre-cells  were  visible.  In  the  white  substance 
there  was  hyperplasia  of  the  connective  tissue  along  with  increase 
of  the  axis  cylinders.  Tlie  nerve-roots  were  in  fatty  degenei-ation, 
especially  the  liner  Jibres  of  the  anterior  roots.  Grimra  considers 
that  this  observ-ation  allows  the  hypothesis  of  a  chronic  myelitis, 
as  t!ie  cause  of  the  lesions  found ;  he  thinks  the  carcinoma  an 
accidental  complication,  which  commenced  at  a  later  period. 

While  these  observers  found  the  gray  substance  the  chief,  if 
not  the  only  seat  of  alteration,  there  are  not  wanting  cases  in 
which  there  was  nothing  found  but  a  degenerative  atrophy  of  tlie 
■hhitr  tyilumns  of  the  cord  ;  this  affected  sometimes  tlie  ardtro- 
laieral  ralui/tns  (as  in  P'romniann's  case),  and  sometimes  thepcw- 
ierior.  Considerable  atrophy  of  the  an tero- lateral  columns  was 
found  by  Baudrimont,  Dnmonil  (and  others),  though  Dxiraenil 
found  it  conjoined  wifh  hypera^mic  inllammatory  changes  in  the 
gray  substance  and  atrophy  of  the  ganglion-cells.  Virchowwas 
the  first  to  discover  in  the  posterior  columns  gitiy  degeneration, 
visibh'  to  the  naked  eye,  with  extensive  loss  of  nerve-substance, 
deposition  of  a  soft  substance  with  numberless  corpora  am3'lacea 
and  longisli  oval  granulated  nuclei.  The  very  same  changt.'  was 
observed  by  Friedreiclx  in  one  of  his  six  cases  :  and  in  one  of 
Clarke's  caseSj  along  with  disease  of  the  antero-lal^^ral  columns 
and  tlie  gray  substance,  there  was  a  preponderant  change  in  the 
posterior  columns  ;  and,  in  the  case  of  Swai"zenski's  from  Fre- 
richs'  Clinic  a  total  transformation  of  the  latter  was  found,  with 
granular  deposits.  For  tlie  sake  of  completi^ncss  li-t  it  be  added 
that  in  a  few  cases  tlie  posterior  cornua  (Jolfroy),  and  the  poste- 
rior roots  (Menjaud,  Clarke,  Dumenil),  and  the  inter-vertebral 
ganglia  (Dumenil),  were  found  in  a  state  of  degeneration,  though 
this  was  not  confined  to  them. 

These  jiositive  observatioits  upon  the  spinal  cord  are  met  by  a 
niimbt-r  of  n<:'gative  ones,  in  which  the  organ,  including  the 
spinal  roots,  exhibited  no  trace  of  patliolo,gical  change.  In  this 
class  tniist  be  nientiont'd  thu  older  cases  of  Laridr}',  Oppenhei- 
nier,  Mt'ryon,  Tuerck,  Culm,  Frlmlberg  ;  one  case  by  Malmsten; 
three  cases  which  are  said  by  Buchenne*  to  have  been  examined 
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-mortem  in  the  Paris  liospitals  (two  by  Aran,  one  by  Axen- 
feld) ;  one  from  Bamberger's  Clinic,  and  four  by  Friedreich. 
My  summary  of  the  cases  gives  a  total  of  34  decidedly  po.siLive 
statements  regarding  the  spinal  cord,  against  15  negative,  which 
stand  recorded  in  literature.  The  attempt  to  base  any  statistical 
conclusions  upon  the  present  most  inconn)lete  and  defective 
material  may  be  considered  as  wholly  premature.  The  old 
proverb,  "Non  numeiajida?,  sed  ])erpeudeuda}  sunt  voces"  is 
certainly  applicable  here,  if  anywhere. 

"VVe  have  to  speak,  finally,  of  the  changes  found  in  the  .ii/?npa- 
thetic  and  {\).q  pertphtral  nerves.  Schneevogt  seems  to  have  been 
the  first  to  direct  his  attention  to  the  syjupathetic  ;  he  found 
(in  a  case  which  is  further  remarkable  for  the  contraction  of  the 
pupil)  partial  softening  of  the  cord  and  atrophy  of  tlie  anterior 
roots,  with  a  great  amount  of  destructive  change  in  the  cervical 
sympathetic  ;  the  latter  was  almost  converted  into  a  fatty  cord, 
in  which  the  nerves  were  pressed  aside  by  interjacent  fat- cells 
with  beautiful  crystals  ;  the  cervical  ganglia  were  almost  wholly 
changed  into  fat-cells,  and  the  thoracic  part  of  the  synipathtjtic 
was  also  somewhat  abundant  in  fat.  Jaccoud  further  found  in 
two  cases  (men  aged  fifty-seven,  in  Behier's  department)  an 
atrophy  of  the  anterior  cervical  roots,  and  wiili  it  a  fibrous  fatty 
degeneration  of  the  sympathetic,  which  had  made  very  great 
progress.  The  trunk  of  the  cervical  sympathetic  was  absolutely 
Iclianged  into  fibrous  connective  tissue,  manifestly  of  verj"  old 
date,  in  which  large  deposits  of  fat  occurred  in  places  ;  in  conse- 
quence, the  nen'e-tubes  were  in  a  condition  of  secondary  atro- 
phy, and  that  in  a  stilt  higher  degree  than  the  sjainal  roots.  The 
■uppermost  cervical  ganglion  showed  what  seemed  to  be  tlie  first 

t stage  of  the  process — a  considerable  hyperplasia  of  the  cortical 
and  interstitial  connective  tissue,  but  without  atrophy  of  the 
nervous  elements.  The  rami  conuminicantes  exhibited  an  a tro- 
pliy  wliich  corresponded  with  tlie  condition  uf  the  antiiior 
roots;  the  median  nerves  contained  a  large  number  of  healthy 
fibres,  with  a  few  in  a  state  of  pathological  change  (simple  atro- 
phy, disappeamnce  of  the  medullary  slieath,  and  even  of  the 
,*xis-cyllnder).  Jaccoud  infers  faoiii  the  age  of  the  various  pro- 
icesses  that  the  disease  unquestionably  began  in  the  cervical 
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sympatlietic,  and  spread  from  tlience  both  centripetally  (rami 
counMuiiicaiites,  anterior  roots)  and  centrifugally  (median  nerves). 

Changes  in  tlie  sytnpullietic  are  also  inentiuued  by  Swar- 
zenski  (namely,  thinniuj,'  of  its  trunk  and  the  two  uppermost 
ganglia)  and  Ijy  Dumeiiil  (advanced  fibrous  fatty  change  of  the 
cervical  and  thoracic  portion  ;  abundant  hyperplasia  of  connec- 
tive tissue  ;  disappearance  of  nerve-tibres  and  regressive  meta- 
morphosis of  the  ganglion-cells).  In  the  majority  of  cases  no 
examination  of  the  sympathetic  was  probably  made,  but  a 
certain  number  of  good  observers  testify  to  its  integrity,  as  Lan- 
dry, Froinmann,  Menjaud,  Hayem,  Charcot  and  Joffroj',  Duine- 
nil  (3  cases),  and  Friedreich  (6  cases).  In  all,  therefore,  there 
are  5  positive  observations,  to  which  14  negative  are  opposed. 
It  is  also  important  that  Dumenil,  in  the  one  case  of  sympathetic 
degeneration  observed  by  him,  found  also  an  advanced  fatty 
degeneration  of  the  spinal  ganglia,  and  of  the  anterior  and  pos- 
terior spinal  nerve-roots  in  the  region  of  the  neck. 

In  regard  to  the  peripheral  nerves,  the  great  majority  of 
observers  have  readied  positive  results  similar  to  those  of  Cru- 
veilhier  and  Jaccoud,  of  wliich  we  have  spoken ;  thus,  Schnw- 
vogt(nervus  ulnaris),  Trousseau  (n.  axillaris,  medianus,  radialis, 
ulnaris),  Virchow,  Friedberg,  Hayem,  Charcot  and  Joffroy,  vott 
Bamberger,  M.  Rosenthal,  Friedreich,  and  others.  The  degen- 
erations were  sometimeji  confined  to  the  finer  intra-muscular 
nerve-branciu's  (Friedberg,  von  Bamberger) ;  sometimes  they 
existed  in  the  larger  trunks  also,  and  even  in  the  plexuses 
(Rosenthal).  Tliey  mostly  bore  the  character  of  active  irritative 
processes,  with  liyperplasia  and  nuclear  proliferation  of  the 
outer  and  inner  neurilemma,  multiplication  of  nuclei,  and 
fibrillary  thickening  of  the  sheath  of  Schwann  (perineuritis  and 
neuritis  interstitialis  chronica) ;  there  was  also  swelling  and 
varicose  dilatation  of  the  medullary  sheath  (Friedreich),  with 
secondary  atrophy  of  the  nerve-libres,  which  in  some  cases  were 
quite  extinct.  It  may  be  that  in  these  cases  also,  as  Friedreich 
supposes,  the  atrophy  of  the  nerve-elements  is  favored  by  their 
permanent  inactivity.  In  a  few  cases  (Dumenil,  Friedreich) 
examination  of  the  peripheral  nerves  gave  entirely  negative 
results. 
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Theory  of  the  Disease  and  Analysis  of  the  Sifmpfoms. 

We  cannot  attempt  in  this  place  to  state,  much  less  fully  to 
disprove^  all  the  theories  which  have  arisen  in.  the  course  of 
time  in  relation  to  the  nature  of  progressive  muscular  atrophy. 
Most  of  them  dispose  of  themselves  after  a  little  reilectiuii  upon 
the  preceding  clinical  and  pathologico-anatomical  lads.  Thus, 
the  theory  of  Cruveilhier.  though  ingeniously  constructed, 
hardly  requires  a  serious  refutation  at  the  present  daj-  ;  and  the 
views  of  authors  who  jilanni  the  origin  of  the  disease  in  the 
peripheral  distributiotis,  iu  the  anterolateral  columns,  or  even  in 
the  posterior  columns  of  the  ctjrd,  though  apparently  supported 
by  single  observations,  may  he  passed  over  in  simple  silence. 
la  regard  to  the  assumption  indicated  by  Sclmeevogf,  and  more 
fully  developed  by  Henuik,  Jacroud,  J.  Simon,  and  others,  that 
the  primary  afifectiun  is  in  the  sympathetic,  I  have  already  else- 
where '  expi-essed  the  opinion,  after  a  thorough  criticism  of  the 
facts,  that  neither  our  knowledge  of  tlie  anatomical  facts  nor 
oar  physiological  annlysis  of  the  symptoms  places  us  iu  a  posi- 
tion to  form  a  final  opinion  regarding  the  role  of  the  sympathetic 
in  the  disease  in  question.  At  that  time  I  formulatfd  the  ques- 
tions :  "Is  the  syni])atlietic  regularly  aifcctcd  in  these  cases? — 
and  if  it  be.  does  it  l>ecome  affected  by  centriiietal  jirojiagation 
of  the  primary  mu.scular  disease  to  tlio  peripheral  nerves,  the 
roots  of  the  spinal  nerves,  and  (he  rami  comriiunicantes  ?  Or, 
rioc  rersa,  is  the  sympathetic  the  tirst  to  be  affected,  aud  does 
the  disease  extend,  on  the  one  hand,  centrifngally  to  the 
peripheral  nerve-trunks  and  the  muscles,  and,  on  tho  other, 
centripetally  to  the  spinal  centres  of  the  sympathetic  fibres 
involved  r'  The  first  and  principal  question  I  now  tliink  it 
lec^ssary  to  answer  delinitely  in  the  negative,  in  view  of  the 
considerable  number  of  decidedly  negative  observations  pre- 
sented b}-  thorough  observers.  With  this  question  the  second 
alternative  also  falls — its  only  support  has  consisti'd  of  the  state- 
ments of  Jaccoud  ;  and  the  first  alternative  is  at  least  very  much. 
restricted  by  the  large  number  of  cases  in  which  changes  of  the 
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poriiilieml  nerves  and  the  anterior  roots  were  found,  without 
secitudaiy  Irsion  of  the  sympathetic,  and  without  a  lesion  of  tlie 
rami  cotnmunicantes  (Bunicnil).  I  therefore  can  only  r«;ard 
the  afFertion  of  the  sj'nipatlietie,  which  is  unquestionably  pres- 
ent in  some  cases  of  progressive  niusfuilar  atropliy,  as  a  com- 
bined affection,  clianicterized  clinicall}'  by  its  sp<^cial  group  of 
symptoms  (oculo-pupillary  phenomena,  etc.),  after  the  analogy 
of  tlie  explanation,  wliicli,  I  bt*li»'Vi',  \vc  must  assign  to  progres- 
sive bulbar  paralysis  when  found  combined  with  progressive  mus- 
cular atrophy.  As  in  the  latter  a  transmission  of  the  fundamen- 
tal pathologico-anatomical  change  takes  place  from  the  cervical 
cortl,  or  rice  rcrft/y,  so  in  the  former  there  is  a  diffusion  through 
the  nuui  coiumunieaiitps  to  the  cervical  and  dorsal  jiorlion  o^ 
the  sympathetic  trunk  and  ganglia. 

Tiiere  remain,  therefore,  fur  discussion,  only  two  theories  of 
the  disease,  namely,  tlie  nn/o/Mtkic,  which  has  remained  essen- 
tially unclianged  since  Aian,  and  the  UfinropatliiCy  in  the  form 
wliieh  it  has  lately  assumed  in  consequence  of  the  investigations 
of  Lockhart  Clarke,  llayein,  Luys,  Cliarcot,  and  others,  accord- 
ing to  whieh  progressive  muscuhu'  atrophy  is  essentially''  due  to 
prifiiari/  nUeralions  in  the.  ffrniglinii-cclls  of  ilie  anterior  pray 
cor/ma,  the  latter  appearing  to  stand  in  a  relation  to  the  nutri- 
tion of  the  muscles  which  is  as  yet  obscure  and  not  even  directly 
proved. 

Those  who  cling  to  the  myopathic  theory  can  no  longer,  of 
course,  deny  the  freqtiency  of  patliologico-anatomical  changes 
in  (he  nervous  apparatus,  and  especially  in  the  cord  ;  they  can 
only  attemjit  to  present  the  muscular  lesion  as  primary  and  the 
neiTous  lesions  as  secondary,  dependent  on  the  former.  This 
is  the  final  statement  of  the  criticism  which  Friedreich  has 
lately  carried  out  against  the  neurotic  tlieories.  Friedreich  for- 
mulates the  mutual  relation  in  tlie  following  sentences:  ''Pro- 
gressive muscular  atrophy,  beginning  as  a  primary  chronic  myo- 
sitis, is  capable  of  producing  secondary  disturbances  of  the  ner- 
vous system,  consisting  in  a  chronic,  neuritis  which  attacks  the 
intra-muscular  nerves  and  ascends  along  the  course  of  the  ner\'e- 
trunks  to  the  roots  of  the  nerves.  The  neuritis  may  further 
attack   the  spinal  cord  itself,  producing  chronic  myelitic  pro- 
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cesaes,  which  are  capable  of  pxt«?nduig  in  various  directions  in 
the  cord.  The  inflammation  wificli  is  propagjited  within  the 
nerve-routes  may  come  to  a  halt  at  any  point  in  its  course,  and 
the  extent  to  wliich  the  disturbanon  of  tlie  inn-voas  aiipnratua 
readies  is  essentially  dependent  upon  the  degree  of  activity  of 
the  changer  in  the  tissue  which  are  taking  place  in  tlie  nmscle 
and  furnish  the  source  of  irritation.  Besides  this,  certain  rt-gres- 
sive  disturbances  of  nutrition  of  the  periplu^-al  nerve-flbres,  and 
of  the  ganglion-cells  of  tlie  gray  anterior  cornua  of  the  cord,  are 
to  be  considered  as  the  results  of  disturbed  motor  function,"' 

Without  desiring  to  express  a  decided  opinion — for  I  consider  the  question  not 
yet  rijM!,  not  evcnsinc<>  Frtrilnifli's  ■work — I  ivii-li  nevtrtliclcss  to  call  iittftition  to 
t  few  deficieacics  whicli  I  tliink  still  exist  in  Friedrficli's  demonstration.  'Wlicn 
Pricdreich  adcU,  after  the  words  we  have  just  quoted,  "  only  i>y  this  theory  can  the 
great  variety  of  [uorl>id  conditions  found  in  the  nervous  system  in  single  cases  be 
Ditarally  explained,"  it  is  hard  to  undurstaiid  liira;  wc  should  expect,  un  the  con- 
Inry,  in  the  case  of  an  inflammatory  process  which  bcgpiis  ot  the  peri[>hery  and 
trftrels,  by  pre-existing  patlis,  in  ft  centripetal  direction,  to  find  a  moat  constant 
tad  unvarying  set  of  chanj^i.-s  in  the  said  nervous  orgiins.  If,  mo]-covcr,  t!ie  lesions 
of  the  cord  arc  to  he  regarded  as  the  final  results  of  an  inflnmuiatory  process  con- 
tinnousJy  ascending  in  the  uerve-paths,  it  should  be  assumed  that  in  all  cases,  where 
I       degenerative  changes  of  the  gray  sulistance,  especially  of  the  anterior  cornua,  are 

»pnHient,  there  will  be  demonstrable  chanfje-s  also  in  the  peripheral  nerve-trunks,  the 
plexuses,  and  the  anterior  spinal  roots.  But  this  is  so  far  from  J>cjng  the  case  that 
Friedreich's  neglect  to  see  this  circumstance,  or  the  sliglit  importance  he  attached 
to  it  in  connection  with  the  theory,  cannot  but  surprise  ui».  I  will  sini|ily  call  to 
mind  cu.»css  such  as  for  instance  that  dcscrilied  by  Clarke  and  Crairdiicr,  in  which 
tbere  was  an  advanced  myelitic  softening  in  the  cervical  part  and  down  to  the  third 
dorsal  nerve,  while  the  nerve-roots  showed  no  sign  of  disease;  or  the  case  by  Gull, 
previoasly  citetl,  where  there  washydromyelia  with  disapjiearance  nf  the  gray  sub- 
itence,  without  changes  in  the  nerve-roots.  Among  the  uincteen  cases  above  men- 
tioned, in  which  there  wfis  no  change  at  all  in  the  anterior  spinal  roots,  there  are 
■BVenl  in  which  changes  of  the  spinal  cord,  sometimes  extreme,  were  present  (Vir- 
chow.  Frommann,  JolTroy,  Frericlia,  and  others).  It  is  of  course  impo«.siblc  to  say 
Uiat  these  cases  were  insufBciently  investigated;  we  have  only  to  give  up  tlie  attempt 
lo  ezpbiin  them  according  to  a  programme.  It  is  hard  to  make  those  other  cases 
•grec  with  Friedreich's  theory,  in  which  there  were  no  changes,  or  but  very  slight 
ooea,  in  the  peripheral  nerve-trunks,  while  there  was  advanced  atrophy  of  the 
Hfeaterior  roots,  and  in  some  cases  great  alterations  of  the  spinal  cord.  Tlic  theory, 
^Bfreqaently  resorted  to  by  Friedreich,  which  makes  the  suspension  of  muscular  ac- 
^^on  (originating  iu  au  affection  of  the  muscles),  slowly  and  ijicomjdetely  tis  it  is 
KcoompUshcd,  to  be  of  and  by  itself  the  cause  of  regressive  disturbances  of  nutri- 
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tioo  in  the  peripheral  nerre-fibres,  aad  the  gviglioii-cellB  of  tlie  anterior  cornui, 
emmoC  regard  ••  jastified;  ndtber  phjsiological  facts,  nor  those  of  experinjeDUil 
paib'tUigj,  nor  diiiical  erideooe,  gire  »  aoond  support  to  this  asBumption.  ^H 

Thn  arguments  dravm  bj  Friedreich  from  the  manner  of  progression  of  tlie  raus^^ 
colftr  afft<:tiun  and  from  etiology.  I  am  compelled  to  regard  ns  equally  far  from 
etriKlasive.  The  etiological  facts  are  at  least  tboruughly  ambiguous,  and  bear 
■a  much  upon  the  nerruas  system  as  upon  the  moscies — e.  g..  the  influence  of  con- 
genital diathesis,  orer-ezertioa,  traumatic  lesions,  etc  Certain  facts  also,  con- 
nected with  the  manner  of  extension  of  the  disease,  arc  inconsistent  with  the 
■Miimptiona  of  the  myopathic  theory ;  such  facts  are:  the  way  in  which  the  disease 
will  remain  at  a  standstill  in  a  muscle,  the  entire  integrity  of  some  bundles  of  mtis- 
clca  while  the  disease  is  making  progress  elsewhere,  the  immunity  of  muscles  close 
to  a  diseased  point,  and  the  leaping  over  of  the  disease  to  distant  muscles,  etc. 

The  in3'opathic  theory  meets  mth  a  special  difficulty  in  the 
frequent  co-existence  of  an  undoubted  neurosis,  progressive  bul- 
bar paralysis,  with  progressive  muscular  atrophy.  In  such  case^f 
the  symptoms  of  the  bulbar  paralysis  sometimes  aj)pear  first, 
but  more  commonly  are  developed  after  the  muscular  atrophy 
has  commenced.  Friedreich  thinks  that  in  the  former  case  there 
has  been  no  true  progressive  muscular  atrophy,  but  a  paralysis 
with  secondary  atrophy,  caused  by  progression  of  the  myelitic 
process  from  tlie  medulla  oblongata  to  the  fibres  of  the  pyra- 
mids and  the  motor  organs  of  the  spinal  cord  (antero-lateral  col- 
umns). But  the  clinical  phenomena  and  the  express  statements 
of  those  authors  who  have  «»bserv«»d  the  combination  in  question 
(Troiisse-au,  Stein,  Leydi-n,  and  otln^rs)  are  not  very  favorable  to 
this  attempted  interpretation.  In  the  hitter  case  (as  in  the 
observations  of  Dunieni!,  Duchenne,  ValentintM',  Wilks,  Leyden, 
and  others),  Friedi'eich  says  that  tlie  muscular  atropliy  is  to  the 
bulbar  paralysis  as  cause  to  olleot.  lie  regards  as  the  mediate 
cause  a  neuritis,  which  ascends  from  the  affected  muscle  along 
the  nerve-tracks  to  the  cervical  part  of  the  cord,  extends  into  the 
mt'diilla  ulilongata,  and  finally  reaches  the  fibres  of  origin  of  the 
motor  nerves  of  the  hi-ad,  which  lie  together  on  the  floor  of  the 
fourth  ventricle.  But  we  have  already  seen  how  doubtful  this 
chronic  ascending  neuritis  is.  No  great  importance  can  be 
nitaclied  to  the  circumstance  that  the  upper  extremities  are 
cliielly  or  exclusively  attacked  in  all  this  class  of  progressive 
muscular  hypertrophies,  for  this  is  simply  a  general  rule. 
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Far  simpler  and  more  natural  is  the  theory  established  by 
Charcot  and  accepted  by  Kiissmaul,  which  refers  the  freqnent 
combination  of  progressive  musculur  atrophy  and  progressive 
bulbar  paralysis  to  the  genetic  relationship  of  the  two  diseases 
from  the  neuropathic  point  of  view,  lioth  are  due  to  analogous 
chronic  changes  (irritative  atropliy)  of  motor  ganglion- cells.  In 
progressive  bulbar  panilysis  these  changes  affect  tiie  groups  of 
motor  cells  lying  in  the  floor  of  the  fourth  ventricle,  while  in 
progressive  muscular  atrophy  the  cells  of  the  anterior  cornua  are 
attacked,  gradually  and  successively,  so  that  many  of  them 
remain  unharmed  in  the  worst  spots  until  the  latest  period  of  the 
disease.  The  latter  circumstance  also  explains  the  fact  that  the 
trophic  disturbances  seldom  affect  all  the  primitive  bundles  of  a 
muscle  at  once,  and  that  the  muscle  still  reacts  to  voluntary  or 
electrical  stimulation,  even  when  its  bulk  is  greatly  lessened. 
The  degenerative  process  itself,  as  Kussmaul  states,  has  no  spe- 
cific character.  We  find  both  the  ordinary  gray  degeneration 
and  tlie  chronic  indurative  myelitis,  red  softening,  Clarke's 
"granular  disintegration,"  or  isolated  pigmentary  degeneration 
of  cell-elements.  All  these  have  in  common  only  the  loss  of  the 
large  ganglion-cells,  which  takes  place  in  the  successive  manner 
above  insisted  upon.  The  distinction  between  progressive  mus- 
cular atrophy  and  bulbar  paralysis  must  therefore  be  sought 
only  in  the  difference  of  location  of  tlie  original  seat  of  the  dis- 
ease ;  the  cause  of  their  combination,  only  in  the  extension  of 
lite  primary  process. 


Among  the  separate  symptoms  of  progressive  muscular  atro- 
phy, the  affection  of  the  muscle  itself  needs  no  further  explana- 
tion, as  the  material  necessary  for  its  comprehension,  either  from 
the  myopathic  or  the  neuropathic  point  of  view,  is  contained  in 
he  prec^.'ding  sections.     The  explanation  of  the  collateral  symp- 
ms  will  naturally  differ,  according  as  it  is  drawn  from  the  myo- 
thic  or  the  neuropathic  theory ;  but  many  of  them  will  be 
n  to  admit  but  a  forced  and  unsatisfactory  explanation  from 
m3'opathic  point  of  view.     Tiiis,  for  example,  is  plainly  the 
with  the  disturbances  of  sensibilityj  which  belong  to  the 
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r  tibB  eomae  oi  tJbe  dwBK.    Tbej  are  scarcely  com 
paCiUe  wtA  the  nawiiiifi  of  a  priasiy  ctoonic  myositis,  bm 
mar  be  expiaiBed  ■anmUjbja  pciaaiy  affecdoo  of  the  spinal 
coffd,  wludi,  as  (ke  exaauaatiaaa  ahow;  not  seldom  extends  to 
the  eai^ae  gnj  «■»'**■■"-,  aad  fta  same  caan  to  tha  posterior  col- 
umiia  aad  the  poatefkir  rooC-fibtea.  The  taet  that  oommoD  sensa- 
tioa  is  nspallj  more  aSected  thaa  that  ot  tooch.  and  in  some 
cases  (Hosier  aad  Tiiadois)  is  exdomwdjafiBOted,  agrees  entirely 
with  a  aa^wed  ""y— '  ifiirann  at  die  giay  sabatanoe,  and  the 
increased  reflec  cgritahtlity  vhkh  is  ofaserred  ia  a  few  coses     ; 
maj  be  most  natnxallj  r^exred  to  the  same. 

JLocal  dlffeteaoes  of  tempentora  caa»  at  anj  late,  be  reganlt'd 
as  a  result  of  tbe  mjrositic  process,  which  first  leads  to  a  rise  of 
lempenuoie,  and  later,  when  the  atrophy  is  developed,  to  a 
depression  of  temperature.  It  Is  harder  to  explain  many  local 
disturbances  of  circulatioa  (cyanosis,  arterial  spasm k,  and  the 
frequently  associated  atrophy  of  the  integuments,  and  the  ariliro- 
patliy.  These  are  more  easilj'  approached  by  the  neuropathic 
theory,  as  they,  after  the  analogy  of  other  diseases  of  the  spinal 
marrow:,  may  be  referred  to  vaso-motor-trophic  disturbances  of 
innervation,  of  spinal  origin. 

The  oculo- pupillary  symptoms,  of  coarse,  depend  either  npou 
disease  of  the  cervic-al  symptathetic  or  of  the  anterior  roots,  or  of 
tlie  corvieal  spinal  cord  in  the  neighborhood  of  the  last  two  cer 
vical  and  the  upper  dorsal  ner\es.  Voisin  concludes  from  Ixi 
case  (beforo  described),  in  which  vasomotor  disturbances,  elevi 
tion  of  tfm])erature,  etc.,  were  absent,  that  the  symixithelic  ca 
not  be  tlie  starting-point  of  those  symptoms,  but  the  anterl 
roots,  since  section  of  the  latter,  according  to  Bernard,  prodU' 
contraction  of  the  pupil  and  flattening  of  the  cornea.  Neverthe- 
less, Bernard's  statement  that  the  fibres  of  the  vascular  nerves  do 
not  run  in  the  anterior  roots,  but  all  originate  from  ganglia  o^ 
the  sympathetic,  is  not  in  agreement  with  the  statements  o^ 
other  observers  (Scluff).  Besides,  we  often  see  only  oculo- 
pupillary  and  no  vaso- motor- thermic  symptoms  in  cases  of  un- 
questionable lesion  of  the  cervical  sympathetic.  To  enter  further 
into  these  questions  is  not  now  suitable,  as  the  symptoi 
question  is  a  very  rare  one. 
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Among  the  general  symptoms,  the  feA-pr  wliich  occurs  in  a 
few  cases  may  be  probabl3-  derived  from  tlie  polymyositis.  The 
hyperidroais,  wliich  is  a  spefial  concomitant  of  later  stages,  and 
is  sometimes  partial  and  imilateral,  sometimes  universal,  is  a 
symptom  which  may  without  doubt  be  of  central  or  sympathetic 
origin  (compare  "  Basedow" ->  Disease") ;  but  perhaps  Friedreich's 
explanation  is  also  admissible,  namely,  tluit  there  is  a  collateral 
tiuxion  to  the  cutaneous  vessels,  caused  by  obliteration  of  a  largo 
number  of  the  liner  muscular  vessels  in  the  rapid  atrophy  of  the 
muscles.  The  hypi-ridrosis  should  therefore  bo  interpreted  like 
the  sweats  of  trichina  disease  and  tetanus,  which  are  equally  due 
to  collateral  arterial  liypera}mia  of  the  skin,  dependent  upon  the 
impeded  muscular  circulation. 

Diagnosis,  Prognosis,  and  Treatment. 

Tlie  diagnosis  may  present  difhcnl ties  in  the  initial  stage  of 
the  disease.  It  is  esjtecially  possible  to  confound  the  disease 
with:  a.  genuine  muscular atropliy,  caused  by  direct,  meehanical, 
traumatic  agencies,  as  the  atrophy  of  the  interossi-i  from  pres- 
sure ;  b.  secondary  muscular  atrophies  in  n-uritis,  which  are 
Ukewise  generally  due  to  meL-haiiical  traumata  or  to  rheuma- 
tism. To  one  or  the  otiier  of  these  categories  it  is  certain  that 
many  cases  belong  which  are  noted  in  literature  as  progressive 
muscular  atrophy,  and  are  said  to  have  originated  in  traumatic 
or  rheumatic  injuries,  etc.  If  the  disease  at  a  later  ])i'ri()d  renuiins 
confined  to  the  muscles  originally  affected,  or  to  the  region  of  a 
single  nerve-trunk,  progressive  muscular  atrophy  can  be  ex- 
clttded  ;  we  have  nevertheless  already  given  cases  in  which  exten- 
sive atrophies,  in  the  form  of  "  myopathia  propagata,"  liave 
developed  from  an  originally  circumscribed  seat  of  disease.  (Cf. 
"Etiolog}-.")  I  have  also  spoken  there  of  the  doubt  whether 
these  forms  can  be  counted  as  muscular  atrophy  in  its  stricti'r 
Bense.  It  is  hardly  possible  to  confound  the  disense  with  central 
or  peripheral  paralysis  or  paresis  (though  often  accompanied  by 
«econdary  atrophy  I,  if  we  pay  attention  to  the  history  of  the  case, 
its  origin,  the  suddenness  or  gradnalness  of  the  appearance  of 
the  disturbance  of  function,  the  siumltsineous  or  successive  attack 


of  the  rmiscles,  etc.  Certainly  tliore  are  also  forms  of  paralysis 
of  central  origin,  in  which  a  gradual  diflusiun  of  the  primary 
morbid  proc»^ss,  or  its  appearance  in  multiple  localities,  may 
cause  numerous  muscles  to  be  successively  attacked  ;  but  these 
very  forms  are  easy  to  distinguish,  as  they  are  in  general  fol- 
low(>d  by  no  emaciatinn  of  the  muscle,  or  at  most  by  a  tardj'  and 
slight  wasting.  In  doubtful  cases  the  symptoms  of  myositic  im- 
taticm  (librillary  twitchings,  etc.),  and  the  results  of  electric 
examination,  and  above  all,  the  microscojnral  examination  of 
ftugments  of  muscfi;  which  have  been  extract(^d,  may  lead  to  a 
conclusion.  Of  th»<  mistakt^s  arising  from  secondary  lipomatosis 
of  atrophied  nuiscles  we  have  already  spoken  uuder  "Symptom- 
atology." 

The  prognosis  of  progressive  muscular  atrophy  is  generally 
unfavorable,  but  it  is  by  no  means  so  absolutely  hopeless  as  was 
supposed  when  tlie  disease  was  first  known,  and  as  is  still  sup- 
posed by  many.  The  pt^ssibility  of  saving  at  least  a  part  of  the 
muscles  attacked  cannot  be  deiued  as  long  as  there  exist  in  it 
uninjured  or  slightly  injured  muscular  elements — as  long,  there- 
fore, as  voluntary/  violilHy  and  the  electrical  reaction  are  not 
coi/jpleti'li/  lost.  The  volume  of  the  muscle  is,  however,  not  a 
means  of  estimating  the  condition,  since,  as  we  have  seen,  its  vol- 
ume may  be  increased  even  when  the  proper  muscular  feubstance 
is  wholly  destro3'ed-  The  ])rognosis  as  regards  life  is  dedu<"ible 
from  the  remarks  upon  the  general  progress  of  Ih*;  diseas(^.  Cases 
arc  to  be  considered  especially'  unfavornble  which  begin  in  a  niul- 
tijtie  form  and  with  a  tendency  to  a  rapid  course  ;  the  prognosis 
is  decidedly  less  favorable  when  the  disease  co-exists  with  a  dis- 
tinct congenital  diathesi.-*,  or  is  accompanied  by  constitutional 
neuropathies,  or  preceded  l>y  bulbar  jiaralysis,  etc.  Finally, 
those  cases  are  less  promising  in  which  the  disease  takes  its  ovi- 
giu  in  the  muscles  of  the  shoulder  or  thorax,  or  passes  rapidly 
to  them,  because  this  complication  may  affect  to  a  dangerous 
extent  the  accessory  muscles  of  respiration. 

The  treatment  of  the  disease  has  many  successes  to  boast ; 
but  to  gain  them  it  is  n<^cessaiy  to  beffia  as  cnrly  as  possible, 
and  to  persevere  wifh  tntlirliuj  patience  as  long  as  possible! 
Both  the  public  and  the  physiciau  often  sin  against  both  these 
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precepts.  I  have  repeatedly  liad  the  good  fortune  to  discover 
the  disease  in  a  very  early  stage,  when  it  was  just  attacking  the 
interossei ;  but,  failing  to  convince  the  patients  of  the  gravity  of 
their  trouble,  and  to  peisnade  them  to  adopt  an  energetic  treat- 
ment, I  have  seen  the  disease  develop  to  an  incurable  extent 
after  months  and  3'ears.  Every  specialist  in  this  department  has 
probably  had  siniilar  experiences.  Unfortunalr'ly,  I  cannot  deny 
that  the  attending  physician,  through  indolence  or  mistake,  does 
not  always  show  the  degree  of  energy  and  persevenince  in  the 
treatment  which  is  so  especially  desiralile  in  tins  cotnjilaint. 
While  in  so  many  other  cases  we  are  obliged  to  resist  the  ten- 
dency to  multiply  useless  remedies,  in  this  case  the  policy  of 
laisser  aller  is  always  to  be  rejected. 

The  treatment  may  be  in  part  prophylactic  ;  for  in  cases  of 
inherited  tendency,  congenital  predisposition,  etc.,  the  subject 
should  be  strengthened  by  a  vigorous  course  of  life,  especially 
by  a  i-ational  and  regulated  €ours(>  of  gymnastics,  and  should  l>e 
prevented,  if  possible,  from  seliicting  a  harmful  profession,  ftoni 
excessive  exertions,  from  rheumatic  attacks,  etc.  When  the 
disease  has  once  apjieared  it  may  sometimes  be  a  pres-^iing  neces- 
sity to  give  up  the  profession  adoptwl,  especially  if  injurious, 
and  to  change  to  one  less  harmful.  It  is  trnw  that  we  shall  but 
rarely  succeed  in  getting  our  advice  adopted ;  it  is  just  as  in 
cases  of  co-ordinative  professional  diseases  (writer's  cramp  and 
the  like);  there  are  u.sually  external  difficulties,  and  often  still 
greater  internal  ones,  which  prevent  the  change  being  made  ;  and 
yet  there  are  a  few  successes  obtained  with  intelligent  and  will- 
ing patients,  which  must  console  us  for  our  numerous  failures  to 
persuade. 

Absolutely  nothing  is  to  be  expected  of  internal  remedies  ;  it 
is  necessary  to  give  a  formal  warning  against  them,  lest  the 
patient  (as  too  easily  happens)  neglect  thy  really  important  arti- 
cle of  treatment  under  the  belief  that  he  is  "doing  somethitiic" 
for  himself.  In  addition  to  the  tonics  (quinine,  iron),  ospocial 
tiae  has  been  made  of  nitrate  of  silver,  based  on  its  occasional 
success  in  locomotor  ataxia ;  also  of  arsenic,  iodide  of  potassium, 
strychnia,  and  so  forth.  In  the  case  of  some  patients  wlio  obsti- 
nately refused  an  electrical  and  gymnastic  treatment,  I  have  been 
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able  to  use  strychnia  for  a  long  time,  both  internally  and  in  the 
form  of  subcutaneous  injt*ctions;  but  in  spite  of  long  peniever- 
auce  and  large  doses,  wluch  produced  slight  symptoms  of  intoxi* 
cation,  I  never  saw  any  effect  whatever  from  the  use  of  that 
remedy.  ^ 

The  only  suitable  and  really  trustworthy  remedies  are  electri-^^ 
ciii/  and  medical  gymnasiics.     The  latter  is  perhaps  too  much 
m'glected,  since  the  introduction  into  practice  of  the  constant 
current  and   the  great  advancf^3  made  in  electro- therapeutic^™ 
have  raised  tho  latter  to  the  reputation  of  being  almost  a  sove^^ 
reign  remedy  in  many  diseases  of  the  nervous  and  muscular 
apparatus.     Yet  undoubted  successes  have  followed  the  use  ofiH 
guitabhf  localized  grpnnasiics '  in  this  disease,  and  it  is  easy  to^ 
see,  from  the  theoretic  point  of  view,  that  we  possess  in  these 
active  and  passive  motions  an  agent  of  especial  efficacy  in  respeo^H 
to  the  interstitial  changes  within  the  muscle.     Its  eniploj'ment, 
of  course,  never  constitutes  a  reason  for  not  using  electricity  at 
the  same  time.     Formerly  electricity  was  applied  only  in  the 
form  of  induced  current,  by  the  local  use  of  whicli  Duchenne 
obtained  favorable  results.    But  of  hate  the  constant  current  has 
gained  reputation  and  deservedly,  since  there  are  cases  in  which 
the  faradic  excitability  of  the  muscles  is  completely  lost,  while 
the  galvanic  may  be  in  some  slight  degree  retained,  and  since 
tolerable  sticcess  has  been  achieved,  even  in  this  class  of  cases, 
by  persevering  galvanization. 

Opinions  ore  ividely  at  vnriancc  in  regard  to  the  most  suitalilo  way  of  applying^ 
till'  constant  current;  tlmy  are,  of  cours<!,  niucli  iiiHm-nced  by  the  prevalent  theories 
of  the  diaease.  Keuialc,  in  accordance  vvitli  tlio  views  already  sUited,  recouinieDd<?d 
tho  so-called  galranisation  of  tlie  synipatlietics,  whicli  haa  been  observed  to  be  fol- 
lowed by  good  results  in  the  hands  of  Bencdikt,  M.  Meyer,  Guthzcit,  Ncscmann, 
Erb  fin  Friedroichl,  i»ud  others.  Of  especial  interest  is  the  case  of  advanced  pro- 
gressive muscular  atrophy,  described  in  full  by  Ncscmann,  in  which  galvanization 
of  the  sympathetic  produced  a  complete  cure.  In  this  case,  however,  a  relajise  ia 
said  to  havo  occurred,  which  did  not  yield  to  the  previous  method  of  treatment.  M. 
Rosenthal  observed  no  bcDctit  from  galvanization  of  the  Byuii^athetk  ;  ueitlier  have 
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'  Cf.  M.  Euktihiirg,  Deutsche  Elinik.  IMO.  Nob.  11-14.  In  a  cose  which  haa  re- 
cently fallen  under  tny  observation  the  procoiiS  of  mauage,  performed  in  Uullond,  was 
said  to  have  brought  the  dipease  to  a  Btandstiil. 
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I  erer  obgenred  any  Bpecial  benefit  from  its  use,  and  for  a  considerable  time  have 
confined  myself  in  treating  this  disease  to  peripheral  galvanization  and  faradiiiation, 
which  has  given  me  results  at  least  as  satisfactory  as  when  I  have  combined  central 
applications  with  them.  As  regards  details,  I  will  here  only  state  that  local  gal- 
vanic treatment,  especially  in  old  cases  and  when  muscular  excitability  is  very  low, 
often  requires  at  the  outset  extremely  strong  currents  and  methods  of  application 
(interruption,  reversal,  etc.)  ;  but,  as  the  excitability  increases,  weaker  currents  may 
gradually  be  employed. 

Hoarding  the  balneo-therapezUic  treatment,  we  have  as  yet 
no  observations  to  be  trusted.  Scarcely  anything  could  d  priori 
be  expected  from  the  usual  four  weeks'  courses  in  water-cures, 
in  such  a  chronic  and  severe  complaint ;  and  the  considerable 
number  of  patients  who,  with  or  without  their  physicians'  orders, 
make  journeys  to  the  warm  baths,  cool  baths,  or  sulphur  baths, 
can  only  furnish  a  subject  of  regret  to  those  who  know  that 
their  time  and  money  are  simply  wasted. 
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n.iant>*  MiiskcUiypertropUiu  (Ilaliilitationsvortrag).  1867. — L.  Jloffmanii,  Ueber 
die  Bogt^aanntc  Muskelhypcrtropliic.  luaug.  Diss.  Berlin,  1807.— Zute,  Deut- 
■dies  Archiv  f.  klin.  Med.  1867.  Bd.  3.  p.  358.— Bfj'j^won.  Gaz.  dca  liSp. 
1WI7.  No.  63. — li'iqiirttf,  Ucbi.T  die  sogenannte  Muskelliy|)ertrt)[)Kii*.  DifiS. 
Berlin,  1868. — Duehennt,  Arch.  g<;ii.  de  mfd,  Jan. — May,  1808.— .4rfaffia,  Trans- 
tct  of  the  Pathol.  See.  of  London.  1868.  Vol.19.  y.\\.^HilUer,\h\A.  p. 
12. — BenedUt,  Elektrotlierapie.  Vienna,  1809. — Jnecond,  TraitC  dn  pathologic 
interne.  Paris,  1 80ft.  l.—Riutel,  Med.  Times  and  Gaz.  May  29,  HiWK—D.  Fot- 
Ur,  Lancet  May  8,  1869.— DyM  Bcoinn,  Edinb.  Med.  Jour.  June,  1870.  p, 
1079.— .1.  EuUnhurg,  Virchciw's  Archiv.  Bd.  49.  1870.  p.  440.— Martini, 
Centralblatt  f.  d.  med.  WisiSPiischiiften.  1871.  No.  41.— L.  /lt«T?««"/«,  Virchow'8 
Archir.  Bd.  53.  pp.  234  and  397.-4.  Eulenhurg,  ibid.  p.  ^fi\.  —  Chw»tcl;  Oes- 
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ten.  Zeitschr.  f.  prakt.  Hcillc  1S71.  Xoa.  SS-iOi — Burti,  Aiduv  der 
iraiidc.  1871.  Bd.  XIL  p.  121.— /*j7*rr.  Philad.  lied.  Tlsie^  1871.  I.  Xoa. 
18  and  19. —  W.  JliOer,  Bdtrage  zor  patbolt^iacben  Aaatotnie  luid  Pbrsiologie 
det  memchlichcn  RQckcnmarks.  Festschrift.  Leipzig,  1871. — (Turcot,  Arch, 
dc  pbjs.  nonnale  ct  patbologiqoe.  1872.  No.  2.  p.  228.—Bemeiikt,  'Wiener 
med.  PieMC  1873.  No.  9.—0.  Bayer,  Deutacbes  Arckir  t.  klin.  Med.  Bd.  IX. 
I>.  3C3. — Knoll,  'WieiKsr  mcd.  Jahrbncher.  1372.  Ilcft  1.  p.  I  .—Rniovae,  Wie- 
ner med.  Wochcnachrift.  1872.  Na  IS. — Bmni^ov,  Zwei  Familien  mit  Lipo- 
matotb  muscalonun  prognsaxn.  Di*»ert.  Halle,  1872. — BUlroth,  Archir  f. 
klin.  Chirurgie.  1872.  Bd.  XITI.  p.  395.— iBiw^.  BerL  klin.  Woclienschrift. 
1872.  No.  49. — FriedrtiA,  Ueber  progressiTc  MuskelatTophie,  fiber  wahre  und 
laiscbe  Muskelatrophie.  Berlin,  XSIZ.—SeKUnnyer,  Wiener  metl,  Presse,  1873. 
KaiL49aDd  :j\.—  Uhde,  Arcliiy  f.  kiln.  Chimrgie.  1S73.  Bd.  XrVT.  Heft  2.— 
nuher,  Deutacbes  Arcbiv  1  klin.  Med.   1874.    Bd.  XIV.   Heft  3.  d 


The  dhsease  denominated  Pseudohypertrophy  of  the  muscles 
is  clinically  characterized  by  an  abnormal  increase  of  size  in 
certain  imi^des,  accompanied  hy  a  diminution  or  loss  of  thair 
functional  energy  y  the  direct  cause  of  which  is  a  chronic  dis- 
turbance in  tJu  nutrition  of  such  muscles  [new  formation  of 
connective,  and  fatty  tissue,  atrophy  of  the  proper  muscular  de- 
ments). The  disease  is  certainly  very  closely  related  to  progR^s- 
sive  muscular  atrophy,  and  is  perhaps  only  a  modification  oi 
the  latter,  due  to  peculiar  circumstances. 


History. 


Of  the  casf>s  belonging  to  this  class,  the  first  are  those  of 
Coste  and  Gioja  (1838),  Meryon  (1852),  and  Rinet-ker  (1860)  ;  but 
the  dia*^nf»siB  froiri  the  descriptions  given  is  not  at  all  certain. 
The  cn-dit  of  having  been  the  first  to  state  the  specitic  quality  of 
the  disease,  and  to  point  out  distinctly  the  contrast  between  the 
weakened  fnnction  of  the  muscle  and  its  excessive  size,  belongs 
unquestionably  to  Ducltenne,  who  in  1861  published  such  a  case 
under  tliir  name  uf '*  paiaplegle  hypertrophique  de  I'enfance  de 
cause  cerebrale."  This  was  soon  followed  by  publications  from 
Kaullc'li  {from  Jaksrh's  clinic),  Spiebnann  (from  Seliutzenberger's 
clinic),  Stoffella,  and  Grii'singer,  the  latter  of  whom  first  sub- 
mitted excised  portions  of  nuisclo  to  microscopic  tests  (applied 
by  Billroth).     The  first  complete  report  of  an  autopsy  was  pub- 
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[lislied  by  M.  Eiilenbarg  and  Cohnlunm  in  186G  ;  the  result 
in  regard  to  the  nervous  systeMi  was  iipgative;  a  monograph, 
Bumming  up  •what  was  tln*n  known,  was  published  soon  after 
by  Seidel.  Since  then  tlie  material  has  been  increased  by 
tlie  addition  of  a  number  of  cases,  which,  excluding  doubtful 

fonps.  ma3''  amount  to  110,  while  the  clinical  knowledge  of  the 
disi-ase  has  been  greatly  pr(jrnoted,  and  the  nature  of  the  j)atho- 
logico-anatomical  process  l}- ing  at  the  base  of  it  has  been  mucli 
discussed.  But  the  latter  point,  as  regards  the  muscle,  is  still 
}judice ;  as  for  the  question  of  implication  of  the  nervous 
itus,  either  priuiary  or  secondary,  there  does  not  exist  at 

[present  sufficient  material  for  an  exact  discussion  of  it,  and  we 
are  compelled  to  take  refuge  in  simple  hypotheses  and  possibili- 
ties.   In   the  last  few  years  progress   has  been   made  in  two 

I  Inspects :  on  the  one  hand,  more  and  more  stress  is  laid  on  the 
connection  between  pseudo-hypertrophy  and  progressive  mua- 
cnhr  atroph}' ;  and  on  the  other,  attempts  are  juaking  to  distin- 

[guish  the  disease  in  question  from  one  far  rarer,  wiiicli  has  been 
incorrectly  classed  with  it,  namely,  true  hypertrophy  of  muscle 
(L.  Auerbach,  Berger,  Friedreich).     We  shall  speak  of  the  latter 

[disease  in  a  special  chapter. 

Synonxjmi. — Recent  as  is  our  knowledge  of  tlie  disease,  and  scnnty  as  is  tlie 

tare,  the  ttuui1>er  of  names  proposed  for  it  is  nevcrtheleas  large.     Tliis  is  a 

itable   place  to  enter  complaint  against  an  ill  fashion   which  is  growing  into 

Fvtpato,  that  every  nuthor  who  puhliahcs  a  single  c&se  of  disease  thinks  himself 

ykonnil  to  clap  to  it  a  new  name,  wljcreby  he  only  adds  a  fresh  and  needless  ohstacle 

a  common  understanding.     No  nutuu  can   fully  and  exhaustively  express  the 

tore  of  a  disease,  more  especially  of  one  so  obscure  and  so  little  explained  ;  under 

['■Dch  circumstances,  the  best  dcsignatioii  is  always  the  most  neutral,  the  most  indif- 

feratt,  which  simply  refrains  from  premature  judgment  and  avoids  positive  error. 

Sach  a  designation,  for  example,  is  that  of  "  pseudo-hyiicrtropliy."    The  expression 

"raiuculor  hypertrophy,"  used  by  Kaulich,  Stoffclla,  Gricsinger,  and  others,  is 

1.  ■  '  •.  as  neglecting  to  take  into  account  the  distinctiim  between  true  and  false 

''  -        '.''J-     Of  the  other  designations  we  will  nientrou  the.  f  ullowing :  Paralysie 

laiasrulaire  pseudo-hypertrophique,  or  paralysie  myosclCrosique  (Duchenne) ;   para- 

llytie  arec  surcharge  graisseuse  intcrstitielle  (Fritz,  Tucfferd) ;  sclerose  niusculaire 

'f'greasive  (Jaccoud) ;    lipomatosis  musculoruni    luxurians  progressiva   (Heller); 

ittniphia  musculorum  lipomatosa   (Scidcl) ;  dirfusc  muscular  lr{)anmtosis,  myopa- 

[dirnsis  lipomatosa  rUbde).    By  way  of  criticism  U])on  these  and  siiujlar  terms,  it 

liriU  aulSce  to  say  that  the  expression  " paralysis "  does  not  corre^jond  wilh  the 
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clinical  nature  of  tlii3  disease,  while  the  expression  "  li])omfttosiii"  involves  a  view 
of  the  histological  nhunges  iu  the  uiusclc  which  is  one-sided,  though  not  incorrect. 


Etiology. 

In  estimating  the  causal  elements  of  tlie  disease,  our  atten- 
tion is  very  sti-ongly  called  to  the  predisposing  effects  of  age 
and  sex.  As  in  progressive  muscular  atropliy,  by  far  the  great- 
est number  belong  to  the  male  sex  ;  of  BG  that  are  adequately 
reported,  70  occurred  in  males  and  only  IG  in  females,  which 
constitutes  a  ratio  of  nearly  9  :  2.  This  predisposition  of  the 
male  sex  is  shown  still  more  strikingly  by  the  cireumstance  that 
when  several  cases  occur  in  a  family  the  male  membei-s  are  some- 
times the  only  ones  affected.  In  regard  to  the  age,  there  is  an 
api^arent  difference  from  muscular  atrophy,  since  pseudo-hyper- 
trophy makes  its  appearance  chieliy  during  childhood,  and,  as  a 
rulf,  before  the  close  of  the  tenth  year.  Among  80  cases,  in 
Avliich  it  was  possible  to  establish  tlie  date  of  commencement 
with  accuracy,  it  began  in  the  period  from  the  first  to  the  fifth 
year  45  times;  from  the  sixth  to  the  tenth,  22  times;  from  the 
eleventh  to  tlie  sixteenth,  8  times ;  five  times  the  dis<:'ase  made 
its  first  appearance  in  later  life,  or  at  least  was  first  observed 
in  adult  men  and  women  (aged  26,  30,  40,  41,  43  years).  As 
Friedveicli  says,  the  disease  seems  to  develop  later  on  an  average 
in  women  than  in  men  ;  iu  one  of  the  cases  observed  by  me  in 
the  female  sex  this  was  the  fact,  as  the  disease  first  appeared 
at  a  ripe  age,  but  in  three  other  cases  it  began  in  the  eighth  year. 

The  influence  of  heredUy  and  vongenttuJ  tendency  is  felt  liere 
just  as  in  progressive  muscular  atrojihy,  in  the  appearance  of 
the  disease  among  numerous  members  of  one  family  (Barsickow 
tells  of  twenty-four  cases  in  two  families)^  and  especially  when 
brothers  and  sisters  are  attacked  successively  at  the  same  age. 
Cases  of  two  children  of  the  same  parents  being  attacked  are 
numerous  ;  cases  of  three  brothers  are  reported  by  Heller,  Wag- 
ner, and  Seid»4  ;  of  three  sisters,  by  Lutz  and  myself ;  of  four 
brother.**,  by  Meryon.  It  is  interesting  that  the  three  brothers 
observed  by  Heller  had  two  fathers ;  their  mother  and  two  sisters 
were  healthyj  but  a  brother  of  the  mother  seems  to  have  suffered 
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from  a  similar  complaint.  Tliese  farts,  as  in  progressive  muscu- 
kr  atrophy,  permit  us  to  .issume  a  cli.ithesis  as  furnishing  a 
bundation  for  tlie  disease,  at  least  iu  many  cases ;  but  in  both 
iseases  we  are  forced  to  confess  our  ignorance  of  the- ultimate 
nature  of  the  diathesis,  and  especially  to  leave  undecided 
whvther  it  should  be  regard^-d  as  a  pre-forjmxl  morbid  disiposition 
the  muscular  apparatus,  or  in  certain  ^central,  m3'otro]>lnc) 
clions  of  the  nervous  aj)parattis.  In  favor  of  a  neuro])alliic 
diathesis,  and  of  an  ast^ignment  of  the  disease  to  the  group  of 
called  constitutional  neuropathies,  the  circumstance  may  be 
entioued  that  in  some  cases  (not  to  speak  of  the  frequeiit  cases 
whert?  progressive  muscular  atrophy  co-existed)  certain  luniro- 
pathies,  as  insanity  (Duchenne,  Bcneclikt.W.  Mueller,  Schlesinger), 
ve  coexisted,  or  have  jireceded  the  pseudo-hypertrophy.  In 
w  (Duchenne,  Benedikt),  epileptiform  convulsions  are  said  to 
ve  preceded  the  appearance  of  the  disease.  In  several  other 
the  patients  (ihildriMi)  possessed  a  specially  low  degree  of 
ligence,  or  there  were  also  anomalies  in  tin?  external  develop- 
t  of  the  skull,  either  hydrocephalic  conliguration  (Coste  and 
ioja,  Duchenne,  Friedreich),  or  asynmietry  (Roqnette,  IIolT- 
nnn).  Of  circumstances  of  a  more  accidental  nature  which  may 
huvv  been  related  to  tlin  development  of  tlie  disease,  atmosj)henc 
influences  —  such  as  frequent  over-heating  and  cliilling — and 
mp,  cheerless  dwellings,  and  poverty,  are  mentioned.  In  a  few- 
stances  the  patients  had  previously  suffered  with  acute  diseases, 
pecially  measles  (S  toff  el  la,  Griesinger,  noffinanu),  or  protracted 
rofulous  affections  (Wernich,  Seidel) ;  in  one  case  the  cause  is 
id  to  have  been  a  fall  from  bed  in  the  fourth  year  of  age. 


Symptoms  uml  Course. 

le  cardinal  symptom  is  increase  of  volume  with  simulta- 

ms  impairment  of  function  in  certain  voluntar3*  muscles  ;  as  a 

lie  it  is  the  muscles  of  the  lower  Iff/s,  though  often  also  tliose  of 

e  thighs^  which  exhibit  the  symptom,  either  exclusively,  or 

h*a»t  first  of  nil,  and  most  prominently,      "While,  therefore, 

mlinary  progi*essive  muscular  atrophy  is  chanicterjzed  by  the 

ipper  extremities  being  first  affected,  and  in  these  parts  certain 
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muscles  of  tlie  liand  or  shoulder  firet  of  all,  we  see  in  psendo- 
li3'pertropliy,  especially  if  it  occurs  in  childhood,  the  lower 
extremities  iirst  attacked,  and  in  these  certain  muscles  of  thi' 
calf,  as  tin?  gastrocnemius  and  soleus.  The  development  of  a 
conjjiderable  excess  of  volume  does  not  usually  occur  until  the 
&yraptoms  of  diminished  functional  energy  have  existnd  for  quite 
a  time.  Tlie  latter  are  especially  marked  iji  standing  and  in 
locomotion.  The  children  show  an  increasing  uncertainty  in 
walking,  tire  very  quickh',  full  easily,  and  cannot  rise  without 
help.  By  degrees  it  grows  harder  to  stand  without  support,  the 
gait  becomes  waddling,  or  the  child  in  walking  sti*ad<lles,  de- 
presses the  point  of  the  toe  and  raises  the  inner  edge  of  the  foot. 
As  the  process  extends  to  the  thighs,  sitting  down  and  rising 
from  the  sitting  posture  become  extremely  diflicuk  ;  in  the  former 
act  the  patient  lets  himself  drop  mechanically  upon  his  seat,  and 
in  the  latter  lie  seeks  to  assist  himself  by  bracing  his  hands  lirmly 
against  his  thighs,  unless  this  maruiMivre  is  rendered  impos- 
sible by  progressive  muscular  atrophy  of  the  muscles  of  the  arm, 
which  often  co-exists.  If  he  is  examined  while  lying  on  his  back, 
the  legs  are  usually  found  spread  apart,  especially  at  the  knees, 
while  the  feet  are  nearer  each  other  ;  the  latter  are  in  the  jiosition 
of  pes  varoeqiiinus,  with  the  soles  turned  toward  eacli  other, 
the  heels  drawn  up  quite  high,  the  knee  and  hip-joints  flexed. 
Plantar  or  dorsal  flexion  of  the  foot  is  executed  badly  or  not  at 
all ;  the  same  is  true  of  supination  and  ]>ronation,  while  the 
extension  and  flexion  of  the  toes  are  usnall}'  unimpaired.  Of  the 
movements  accomplished  by  the  muscles  of  the  thigh,  extension 
at  the  knee-joint  is  usually  the  first  to  .suffer  ;  adduction  and 
inward  rolling  of  tin*  leg  is  also  made  difficult,  while  flexion  at 
the  knee  is  often  unaffected.  If  the  function  of  the  ileo-psoas  is 
impaired,  the  patient  is  no  longi'r  able  to  draw  up  the  thigh  to 
the  body,  or  to  raise  himself  from  a  dorsal  decubitus  to  the 
sitting  posture.  When  the  impairmetit  of  function  is  very  slow 
in  its  progress,  so  that  the  patient  continues  to  walk  and  stand 
for  a  comparatively  long  time,  peculiar  changes  in  the  carriage 
of  the  liody  are  developed,  namely,  a  considerable  lordosis  of  the 
lumbar  portion  of  the  spine  and  a  compensatory  kyphotic  curve 
in  the  dorsal  j>ortion. 
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This  position  is  probably  caused  by  Hie  instinctive  effort  to 
obtain  a  surer  support  for  balancing  the  trunk  upun  tlie  lower 
.extremities^  by  moving  tin?  riMitre  of  gravity  I'urwaid,  and  thus 
reventing  the  body  frurn  falling  forward.  At  a  later  period 
the  kyphotic  position  may  be  very  much  exaggerated,  owing  to 
an  implication  of  the  muscles  of  the  loins  and  back,  especially 
the  quadi*ati  luniboriim  and  sucro-lumbales  ;  or,  if  tlie  ninscular 
affection  is  mainly  limited  to  one  side,  a  strongly  marked  scolio- 
is  arises. 

These  progressive  impairments  contrast   strongly  with   the 
outward  appearance  of  the  parts  attaclu-d.     The  leg  and  foot, 
and  often  the  thigh  also,  look  uncommonly  large  and  volumi- 
nous, and  are  more  or  less  enlarged  in  circunifiM'ence.     In  cases 
where  the  process  bt-gins  upnri  one  side  or  remains  unilateral,  it 
easy  to  ascertain  the  increase  by  measurennnit ;  but  it  is  often 
sufficient  to  com  pare  the  patient's  leg  with  that  of  a  well  child 
of  the  same  age,  and  in  many  cases  a  brief  period  of  olrscrvation 
BufBcea  to  demonstrnte  a  constdfrable  growth,  especially  in  the 
calf.     The  parts  hypertrophied,  when  felt  by  the  hand,  xisually 
ire  the  impression  of  a  spong}',  havd-soft  muss  of  fat,  a  great 
ma,  without  a  trace  of  muscular  tension  and  resistance.     In 
anced  cases  this  is  true  lioth  of  the  calves  and  of  the  muscu- 
lar masses  of  the  front  and  outside  of  the  leg,  and  the  front  and 
aside  of  the  thigh  ;  somt'tinies  also  of  the  posterior  pelvic  and 
orsal  masses.     It  can  often  be  demonstmted  that  the  spongy, 
ipoma-like  feel  depends  greatly  upon  an  increase  of  tlie  sub- 
cntaneous  fatty  tissue,  and  is  therefore  most  noticeable  in  places 
"rliere  nature  has  provided  an  abundant  pnnnirulns.      On  the 
other  hand,  single  muscles  often  exhibit  a  strikingly  finn  and 
hanl  consistency,  although  they  may  be  more  or  less  deficient  in 
fonctional  powpr,  and  even  completely  insensitive  to  the  elec- 
trical stimulus  or  that  of  the  wilt.     These  differences  in  con- 
eistency  are  dependent  on  the  fact  that  the  disease  is  sometimes 
limited  to  excessive  lipomatosis,   while  in   other  cases  this  is 
combined  with  extreme  proliferation  of  interstitial  connective 
tissue  and  retraction  of  the  newly  formed   tissue.      (Compare 
♦'Anatomy  of  the  Disease.") 

When  the  disease  ascends  and  finally  attacks  the  upper 
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extremities,  it  seldom  does  so  in  its  original  form  ;  the  form 
ordinary  progressive  muscular  atrophy  is  much  more  frequent, 
and  we  may  observe  a  combination  of  the  latter,  in  the  arm,  with 
a  pseiido-hypertrophy  of  the  muscles  of  the  trunk  and  lower 
limbs  (or  of  the  legs  below  the  knees  only).  This  is  esj^ecially 
the  case  with  children,  but  may  also  occur  in  adults,  as  is  seen 
in  a  case  observed  by  me  (a  cook  aged  forty-four),  in  which  there 
was  pseudo-hypertrophy  of  one  lower  extremity,  with  great 
atrophy  of  the  upper  extremities.  On  the  other  liand,  there  is  a 
disease  which  does  occur  in  adults,  and  which  deserves  the  rank 
of  a  special  form  of  disease,  under  the  title  of  "  hypertrophia 
mnsculorum  progressiva  adultorum  "  (Benedikt),  in  which  the 
arms,  especially  tlie  shoulders,  are  the  regions  first  attacked, 
with  hyper-volumen  of  the  muscles  affec^ted.  But  these  cases, 
foi-  reasons  later  to  be  stated,  must  probably  be  counted  in  with 
the  form  of  disease  designated  as  "  true  muscular  hypertrophy.'" 
The  process  in  pseudo-hypertrophy  is  not  such  that  an  increase 
of  volume  can  be  detected  at  one  given  time  in  all  of  the  muscles 
of  the  lower  limbs  and  trunk  which  are  diseased  (/.  c,  function- 
ally weuke]:ed)j  for  muscles  which  are  extremely  hyper-volumi- 
nous may  lie  side  by  side  with  other  muscles  which,  while 
eqiuilly  feeble,  are  yet  lax,  liaccid,  and  reduced  in  volume.  The 
cause  of  this  diflference  can  only  be  explained  by  anatomical 
explorations.  We  can  only  speak  here  of  onr  previous  rnmarlts 
iipou  tlie  secondary'  and  compeiwaiory  lipomatosis  of  the  atro- 
pliied  muscles  which  accompanies  progressive  muscular  atrophy. 
Finally,  it  remains  to  be  said  that  the  invasion  and  progress  of 
the  disease  is  not  always  symmetrical,  and  that,  even  after  the 
disease  has  lasted  a  long  time,  the  hyper-voluminous  muscles  of 
one  side  may  corres])ond  to  muscles  of  normal  or  even  less  than 
normal  volume  on  the  other  side.  In  the  above  related  case  of 
pseudo-hypertrophy  and  progressive  atrophy  in  an  old  lady,  I 
saw  a  preponderant  alTection  of  the  left  lower  and  the  right 
upper  extremity.  I  have  observed  a  similar  crossing  in  several 
other  cases. 

As  in  progressive  muscular  atrophy,  the  muscles  affected  are 
not  infivquently  subject  to  fihrillanj  ticitcJiinga  ^  only  they  are 
less  striking  to  the  eye,  and,  on  account  of  the  masses  of  fat 
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which  cover  tli'-m,  are  lesa  easily  snon  tlian  in  the  atropliied 
muscles  of  the  arm.  Tlie  mechanical  excitahiUlij  of  the  musclfs 
is  variously  increased  in  a  few  cases. 

The  electrical  reaction  of  the  affected  muscles  is  influenced 
by  two  important  facts  ;  lirst,  the  atropliy  of  the  proper  muscu- 
lar elements  ;  and  birotidly,  the  lipomatosis  of  the  musLrle  (and, 
to  some  extent,  of  the  integument  lying  over  it).  Tho  conse- 
quence of  both  these  facts  must  naturally  be  a  weakening  of  the 
reaction,  the  former  producing  a  dimiTiution  of  the  contractile 
mass,  the  latter  involving  a  great  increase  in  the  resistance  to 
the  pa.ssage  of  the  electric  current.  It  is  therefore  evident  that 
as  the  disease  makes  progress  the  faradic  and  galvanic  contrac- 
tility of  the  muscle  must  continually  diminish.  ThisdimiJiution 
may  go  to  the  extent  of  completely  abolishing  the  faradic  antl 
galvanic  reactions,  as  I  have  observed  in  the  above  case  in  all 
the  muscles  of  the  left  leg  and  foot,  as  well  as  in  the  trunks  of 
the  nerves  (peroneus  and  tibialis).^  In  the  muscles  of  the  right 
leg,  which  were  much  less  altered  in  function  and  volume,  the 
faradic  and  galvanic  reaction  under  direct  application  was  not 
lost,  but  considerably  diminished. 

The  excitability  and  conductivity  of  the  nerve-trnnks  can  at 
t  remain  quite  unaltered  for  a  long  time,  and,  since  in  this 
one  of  the  factors  of  weakened  reaction  (increased  resist- 
ice,  from  interposition  of  fiitty  masr^es)  is  absent,  a  sufficiently 
strong  current  may  thus  indirectl}'^  prtnluce  muscular  coutractton 
as  long  as  contractile  fibres  exist.  Yet  by  degrees  the  nerve- 
trunks  also  exliibit  a  flailing  away  in  excitability,  especially  for 
the  induced  current,  which  is  probably  due  to  secondary  degi-n- 

ratioii  in  the  peripheral  nerves  (see  below).     It  is  certainly  hard 
reconcile  with  anatomical  facts  the  statements  of  tho  entirely 

ormal  electrical  condition  which  certain  authors  make  (especi- 

lly  Schlesinger,  in  a  case  lately  observed  in  Meynert's  Clinic). 

mong  the  qualitative  changes  in  galvanic  reaction,   the  pro- 
longation of  the  c(nitraction  at  closure  (closure- tonus)  and  the 


'I  conaot  tell  where  Friedreich  found  the  expression  he  qnotes  from  me  ("ia- 
tcgrit}'"  of  th«  elujtric.il  excitability)  upon  page  317  of  bis  work,  eapeciaJly  as  be  else* 
where  quotes  m?  (p.  2Si )  aa  f»vyiiig  precisely  the  reTorsei. 
VOL.   XIT.— U 
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"  Liickenreaktion  "  of  BL^nedikt  deserve  m«?ntion.  The  latter 
consists  in  a  weakening  or  disappearance  of  the  anodic  opening 
reaction  as  the  current  is  increased  in  strength,  and  its  reap- 
pearance when  the  current  is  made  still  stronger.  It  is  probably 
due  (according  to  Fick)  to  the  twofold  action  of  the  current, 
whereby  the  excitability  of  a  nerve  is  increased,  while  its  cou- 
ductivity,  on  the  other  hand,  is  diminished,  thus  causing  a 
break  ("Liicke")  in  the  series  of  reactions,  at  the  point  where 
the  increased  effect  of  the  current  upon  excitability  is  neutralized 
by  the  increased  resistance  to  conductivity.  d 

Eleclro-vuisciilar  sensibllltif  has  been  found  increased  by 
several  observers  (including  myself),  and  by  some  diminished. 
The  calf-muscles,  which  are  the  oftenest  affected,  are  well  known 
to  afford  the  best  means  of  testing  this  very  uncertain  phenome- 
non, and  I  therefore  am  inclined  to  allow  these  observations 
somewhat  more  value  than  similar  ones  usually  possess. 

Disturbances  of  sensibtltif/,  of  other  kinds,  are  not  infre- 
quent at  the  beginning  and  during  the  course  of  this  disease. 
Pains  in  the  back  and  the  small  of  the  back,  piercing  pains  in  the 
low<'r  extremities,  are  in  many  cases  reported  as  premonitory 
eyniptoms.  They  seem  sometimes  to  follow  the  course  of  certain 
ni^rves,  t!je  cruralis  or  sciatic  (Rakovvac),  or  are  felt  chielly  in  the 
region  of  joints  (thi^  fold  of  the  groin,  the  hollow  of  the  knee, 
etc.) ;  in  a  lying  posture  they  become  less  or  disappear  entirely, 
while  they  are  increased  by  attempts  to  flex  the  joints.  Paraes- 
thesi.'c  are  also  common,  especially  the  feeling  of  cold  and  of 
formication,  while  unEesthesite,  in  any  considerable  degree,  are 
exceptional. 

Anomalies  of  circula(h7i,  of  temperature,  and  nutrition  in 
the  parts  affected  must  also  be  regarded  as  frequent.  The  dis 
eased  regions,  especially  the  lower  half  of  the  leg  and  the  foot, 
have,  in  the  majority  of  cases,  a  peculiar  coloration,  being  partly 
pale,  partly  bluish,  witli  a  mottled  nppcarance,  owing  to  the  ac- 
cumulation of  dilated  veins  in  certain  spots ;  their  temperature 
is  decidedly  lowered,  at  least  in  the  advanced  cases,  sometimes 
standing  at  8°  or  9°  R.  lower  than  that  in  the  axilla.  The  secre- 
tion is  also  lessened,  as  a  rule  ;  the  skin  is  smooth  and  dry,  some- 
what disposed  to  crack,  and  seems,  as  it  were,  thinned  by  being 
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Btretched  over  the  voluminous  muscles.  The  condition  of  the 
subcutaneous  tissue  is  especiiilly  striking,  WLile  in  progressive 
muscular  atrophy  the  integuments  not  rarely  waste,  aud  espe- 
cially the  panniculus  adiposus,  we  see,  on  the  contrary,  in  pseudo- 
hypertrophy, along  with  the  excessive  development  of  fat  in  the 
muscles,  an  increase  of  the  subcutaneous  fatty  tissue  which  is 
Bometimes  very  considerable. 

The  course  of  the  disease  is  essentially  determined  by  the 
extent  to  which  tlie  muscular  affection  luis  spread.  In  the  ma- 
jority of  cases  the  great  skeletal  divisions  bounded  hy  the  joints 
seem  to  present  limits,  whieli,  liowever,  are  not  at  all  impassable. 
Thus  we  often  see  the  process  contined  to  the  muscles  of  the 
lower  half  of  the  leg;  in  other  cases  the  muscles  of  the  thigh 
participate  at  a  later  period  ;  and  still  later,  the  muscles  of  the 
posterior  surface  of  the  pelvis  and  back.  Pseudo-hypertrophy 
of  the  upper  extremities  is  rare,  as  above  tstated,  and  always 
secondary  ;  the  increase  of  volmne  is  mostly  confined  to  a  few 
muscles  (deltoid,  triceps),  while  the  others  are  sometimes  normal 
in  size,  sometinifts  diminished. 

The  process  extends  most  rarely  to  tbe  muscles  of  the  head, 
the  neck,  and  th<>  front  part  of  tin.*  tiunk  ;  yet  there  are  a  fiMv 
cases  showing  that  these  muscles  are  not  wliolly  free,  in  which  a 
swelling  of  the  muscles  of  chewing,  also  of  the  tongue  (Coste  and 
Gioja,  Chvostek),  the  sternocleidomastoids,  the  recti  abdominis, 
etc.,  has  been  reported.  "Whether  the  lu'jiertrophy  of  the  heart, 
observed  in  a  few  cases  (Coste  and  tiioja,  Rinecker),  can  be 
llNN>ught  into  connection  with  the  general  muscular  affection,  may 
remain  undetermined.  The  extreme  of  ditfu.sion  is,  perhaps,  thai? 
which  was  attained  in  a  case  reported  by  Duchenne.  in  which 
almost  all  the  voluntary  muscles  (including  those  of  the  face), 
except  the  sacro-lumbales  and  pec torales,  were  hyper-voluminous. 
Tins  was  the  case  of  a  boy  aged  ten,  whose  intelligence  was 
Weak:  it  resulted  fatally.  (See  "Anatomical  Changes.")  The 
nature  of  the  disease  is  such  that  there  are  fewer  circumstances 
leading  to  a  fatal  result  than  in  progressive  muscular  atrophy ; 
for  the  muscles  of  respiration,  whether  proper  or  accessory,  are 
much  less  often  affected.  Yet  the  great  danger  which  such  an 
event  involves  is  b3'  no  means  out  of  the  question,  for  pseudo- 
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hypertrophy  of  the  lower  extremitieg  is  not  rarely  united,  as  we' 
have.  seiMi,  with  progressive  atrophy  of  the  u}>per  st'giuents  of  the: 
body.  Whether  children  or  adults  who  are  attacked  witU 
pseudo-hypertrophy  can  attain  to  an  advanced  age  is  still  qne*»' 
tioimhle,  as  the  cases  hitherto  reported  sive  no  sufficient  account! 
of  the  matter.  In  fatal  cases  death  was  commonly  preceded  by| 
disease  of  the  organs  of  respiration,  in  the  form  of  acute  affection 
of  the  larynx  and  trachea,  pneumonia,  bronchitis,  or  chroniol 
phthisis  of  the  lungs  ;  iik  one  case  (W.  Mueller)  by  the  symptoms 
of  dementia  paralytica,  in  one  by  scarlatina. 
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Anataniifal  Changes. 

The  pathological  changes  in  the  muscular  tissue  can  be  stndiei 
in  the  living  subject  by  macroscopic  and  microscopic  examina 
tion  of  portions  of  muscle  e.xtracted  for  the  purpose.  As  n'garda 
the  nietliods  of  exploration  (excision,  harpooning),  tlie  remarkaj 
made  in  connection  with  progressive  muscular  atrophy  ar 
entirely  apjiliciible.  Excision  is  to  be  rejected  ;  harpooning  only 
is  allowed,  but  does  not  always  lead  to  satisfactory  and  demon- 
strative results,  esjx^cially  wlien,  as  is  often  the  case,  the  pan- 
nicuhis  adiposus  is  thickened.  For  tlie  present  this  proceduro 
furnishi's  the  chief  material  for  studying  tlie  clianges  in  the  tis- 
sue of  the  diseased  nmscle.  At  pi-esent  there  exist  but  very  few  ^ 
complete  reports  of  autopsies,  only  four  in  all  (Enlenburg-Gohn-^ 
heim,  W.  Mueller,  Barth,  Charcot).  Besides  these  there  exist 
only  the  older  statements  of  Meryon,  vviy  aplioristic  in  form,  and 
in  recent  times  a  very  fragmentary  account  by  Martini.  A  some 
what  larger  number  of  examinations  have  been  made  upon  tha| 
living  by  Griesinger-Billroth,  Heller,  Wernich,  Duchenne,  Russel, 
Knoll,  Kakowac,  Friedreich,  Sclilesinger,  and  myself." 

Differunt  observers,  unfortunately,  difFcr  widely  in  tlie  Btatcmcrt  of  tho  ana- 
tomical  conditions  observed  by  them,  and  their  disagreement  is  still  wider  whcii'H 
thuy  come  to  interpret  and  to  draw  concltisions.  It  is  imjiossible  to  enter  npcn 
special  details  in  this  place,  nnd  tlte  render  must  he  referred  to  the  literature  of 
cases,  and  the  pretty  complete  collection  in  Friedreich's  work.  Nothing  further 
tlian  a  synopsis  and  grouping  of  the  principul  results  can  1>c  attemptiKl  lierc.  ^m 

'  Auerbach'a  and  Berger's  cases  are  not  iucludcd  here.    (Cf.  "True  Muscular  Hyp«r^^^ 
trophy.") 
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As  seen  by  the  naked  eye,  the  fragmtints  of  musole  removed 
from  ihe  living  siibjwl,  and  the  gfiieiul  mass  of  the  affuctcd 
imisoles  at  autopsit's,  appi/ar  discoluifd,  ]juk'  ur  ydluwirih  white, 
and  only  in  less  advanced  eases  of  a  faint  light-reddish  tint.  If 
the  disease  has  made*  great  progress,  the  muscles  of  the  corpse 
have  a  soft,  inelastic,  ahuost  dougliy  consistency,  their  cnt  sur- 
face exhibits  an  exquisite  fatty  lustre,  and  their  whole  appear- 
ance differs  so  little  from  that  of  the  subcutaneous  tissue  that 
only  the  striped  appearance  here  and  there  visible  enables  us  to 
recognize  the  muscle  as  such  ;  in  ]>laces  abundantly  covered  with 
fat  (as  the  gluteal  region)  the  buundary  line  between  tunscle  and 
panuiculus  adiposus  is  sometimes  hardly  traceable.  Such  nius- 
rles  as  are  attacked  without  being  liypertrophied  look  like  those 
described  tinder  tlie  head  of  Progressive  Atrophy. 

The  condition  most  fiequently  shown  by  the  microscopic 
examination  is  an  abundant  development  of  fat,  interstitial  or 
even  interfibrillary,  which  must  l^e  regarded  as  tin;  cause  of  the 
increa.se  of  volume  in  the  affected  muscle.  It  is,  however,  very 
probable  that  the  development  of  fat  is  not  the  primary  fact,  but 
that  it  is  preceded  by  a  stage  of  hyperplastic  development  of 
connective  tissue,  so  that  the  whole  must  be  spoken  of  as  an 
irritative,  inllammatory  process,  as  in  the  case  of  progressive 
muscular  atrophy.  The  proliferation  of  connective  tissue  springs 
first  from  the  perimysium  internum,  and  from  the  adventitia  of 
the  small  A'essels  ;  the  newly  formed  connective  tissue  a]ipear3 
to  bo  especially  rich  in  small-celled  (souietimes  spindle-shapetl) 
elements  and  nuclei,  whicli  undergo  secondary  transformation 
into  fat-cells.  At  any  rate,  during  the  early  stages  of  the  pro- 
cess, it  is  common  to  see  the  fat-cells  arranged  in  rows  like  a 
rosary  in  the  midst  of  a  striped  ba-sal  tissue,  which  is  explained, 
it  is  true,  by  some  authors  (Cohnheira)  as  the  empty,  collapsed 
sarcolemma  tubes  of  the  vanished  muscular  elements,  but  is 
decidtrKlly  affirmed  by  others  (Friedreich)  to  be  hyperplastic  in- 
terfibrillary connective  tissue.  The  assumption  that  the  for- 
mation of  fat  is  i>receded  by  a  hyperplastic  proliferation  of 
connective  tissue  has  been  already  stated  by  Billroth  (in  Orie- 
Binger's  first  ca.se),  and  is  shared  by  Wernich,  Knoll,  Thichenne, 
Jaccond,  and  others;   upon  this  rests  the  designation  of  the 
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disease  as  'paralysie  myosclerosique  or  sclerose  mitscidaire  pro- 
gressioe.  This  assumption  is  supportud  by  tUe  fact  that  in  sonio 
cases  the  ])roc;es3  Si'eins  to  have  been  arrested  at  the  sta;;e  of 
lonnation.  of  connective  tissue,  or  at  least  the  transformation  into! 
fatly  tissue  seems  to  have  taken  place  to  but  a  sUi;ht  extent 
(Russel,  Knoll,  Rakowac). 

If  the  interstitial  fat  is  more  abundant,  coarser  bundles  of 
muscular  fibre  are  first  pressed  aptMt,  tln-n  the  single  primitive 
fibres  are  separated  in  the  same  way,  so  that  at  last  an  entire 
muscle  seems  unifonnly  permeated  by  fatty  tissue.  Tlie  primi- 
tive fibres  become  attenuated  at  tlie  same  time,  and  at  last  they 
disappear  altogether,  leaving  behind  them  only  the  collapsed 
empty  tubes.  This  condition  1  have  myself  observed  in  a  fully 
developed  pseado-liypertrophy  of  the  calf  muscles,  with  com- 
plete inimobiliLy  and  want  of  response  to  the  electric  stimulus. 
But  where  the  disturbance  of  function  is  slighter  the  cross  stripes 
of  the  primitive  fibres  can  always  be  found,  though  the  fibres 
for  the  most  part  are  very  mui'li  tliituied  in  respect  to  diameter. 
There  is  one  striking  phenomenon,  to  which  Cohnheim  first 
called  attention,  and  which  has  been  confirmed  by  KnotI,  Barth, 
W.  Muelh>r,  and  myself,  namely,  tlie  occurrence  of  decidedly 
hypertrophied  fibres  along  witli  others  which  were  more  or  less 
attenuated.  These  hypertrophied  fibres,  of  twice  or  thrice  the 
usual  thickness,  generally  present  quite  a  normal  a])]xjarance, 
and  have  only  in  spots  somewhat  of  a  finely  granulated  look  ; 
Barth  found  their  tninsverse  stripes  very  indistinct.  Cohn- 
heim and  Knoll  have  further  found  a  dichotomous  or  tricho- 
tonious  division  of  the  hypertrophied  elements — a  condition 
resembling  that  which  Friedreich  demonstrated  in  a  case  of 
progressive  muscular  atrophy. 

That  the  muscular  elements  themselves  may  be  implicated  in 
the  irritative  process,  is  further  conlirmed  by  the  multiplication  of 
the  muscular  nuclei  (Friedreich,  Charcot),  and  by  the  occasional 
fine  granular  cloudiness  of  the  muscular  fibres,  which  disappears 
after  the  addition  of  acetic  acid,  and  must  therefore  be  looked 
upon  as  a  parenchyma  tons  exudation.  In  \V.  Mueller's  case  mus- 
cular fibres  with  giannlar  contents  were  seen,  pivsenting  a  vari- 
cose appearance  with  alternate  enlargements  and  constrictions. 
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As  a  final   stage   of   th«  process  we  iniiy   Munition,    besides 
le  simple  atrophy  of  muscular  elements,  a  fibrillary  fissuration 
Jarth,   Chai'cot,    Frieilreicli)  or    waxy   degeneration    (Charcot, 
?Triedreich),  while  projier  fatty  degeneration  seems  to  occur  only 
by  way  of  exception  and  iu  a  few  libres. 

I  The  post-inortem  apijcarances  observed  by  Martini  arc  quite  unique  niKl  at  pres- 
ent Mem  hard  to  interpret,  and  so  uro  those  which  Schlesiiiger  ol^Uiucd  Ijy  exci- 
non  from  the  living  body.  The  fornicr  Btatos  that  ia  tlic  trunsvcrsui}- -striped  Bub- 
itance  of  t]io  primitive  bundleft  thei'c  occurs  a  peculiiir  formutidn  of  iissiiral  spocea, 
vbicb  trt^dunlly  etdurtte  and  fill  with  a  sero-albutiiiuous  fluid.  With  tlie  progres- 
sive disuppciu'uace  of  the  striped  suh»taoce,  tiicae  fis.surc'K  run  togetlkcr,  uud  ut  hist 
form  tube-aUai)ed  fibrefi,  which  in  section  are  rin^-sliaped,  or  (tf  they  retain  their 
tcpta;  appear  as  disks  per Turutcd  like  a  sieve,  with  a  number  of  round  openings. 
Martini  therefore  designates  this  process  as  "tubular"  or  "seicus"  atn)i>liy  of 
muscle.  In  Schlesinger's  case  there  was  found  nu  abundance  of  fibrillary  and 
ttodulatcd  (wellenforniiges)  tissue,  among  which  were  mur^cular  6bres  in  various 
fUtes-  somcrctaininsr  tlieir  cros*:  stripes,  some  in  the  couditicui  of  gntuulc-hcaps  of 
t  distinct  yellowish  color,  some  irregular  in  outline,  Home  in  the  form  of  roundish 
Of  longish  musses,  destruction  of  muscular  masses  by  gianular  degeneration. 
Neither  proliferation  of  the  interstitial  tissue  nor  increase  in  the  volume  of  individ- 
ual raoscuUr  fibres  could  be  observed,  but  a  considerable  vascularity  was  every- 
where present  Schlesinger  believes  himself  justified  in  assuming  upon  the  ground 
of  this  observation  that  the  abundant  fibrillary  tissue  did  uut  originate  hy  the  ordi- 
nary process  from  connective  tissue  cells,  but  from  muscular  fibres;  that  the  disease 
therefore  appeared  first  in  the  muscular  fibres  themselves  (as  a  process  of  chronic 
ioflaimnatian),  and  that  tho  interstitial  tissues  were  therefore  drawn  to  participate 
io  the  process  at  a  later  time.  Probably  this  case  is  related  to  those  of  Kukowac, 
BoMel  and  Knoll,  above  described. 


r 


f 


A3  regards  tlie  changes  in  the  nervous  system,  we  are  at  pres- 
ent contiued  to  the  few  results  of  autopsies  already  mentioned.^ 
In  the  case  of  Euleiibarg-Cohnheiin  the  result  of  a  naked-eye 
examination  was  entirely  negative.  The  brain,  cord,  anil  tln-ir 
envelopes,  also  all  the  nerve-roots  and  the  trunk  of  the  sympa- 
thetic, presented  no  abnormal  conditions.    Tlie  sciatic  and  crural 

'  The  oldest  observations  by  Meryoa  (1853),  the  relation  of  which  to  the  diaense 
u>  >)ii(stiaD  is  certainly  aomeNvhat  doubtful,  remarked  no  ftnomidies  iu  the  nervous 
tfttm. 
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nerves  of  both  sides  were  somewhat  flattened,  but  allowed  no 
otlier  clianges.  In  the  case  examined  by  W.  ^lueller,  which  was, 
lio\vt!vei-,  com])licated  with  dementia  paralytica  (in  a  woman  aged 
thirty-four),  there  was  found  an  extended  degeneration  in  the 
cord,  especially  in  the  lateral  columns,  consisting  in  a  tlucken- 
ing  of  the  interstitial  connective  tissue  with  an  increased  number 
of  cells,  a  diminution  of  the  diameter  oi  some  of  the  primitive 
nerve-fibres,  with  granular  change  of  the  primitive  sLeatlis  and 
partial  disappearance  of  t!ie  axis-cylinders.  In  the  gray  sub- 
stance the  ganglion-cells  were  uniiijnn^d  as  far  as  to  the  middle 
of  the  lumbar  swelling  ;  farther  duwnwards  there  was  an  niltii- 
uation  of  the  anterior  eoniua,  especially  on  the  rigJtt,  witJt  (Uro- 
phy  of  iJie  greatest  part  of  the  ganr/l  ion -cells  contained  in  them; 
the  intervening  substance  was  unusually  dense  and  poor  in  axis- 
cylinders.  The  trunks  of  peripheral  nerves  (peroneus,  tibialis, 
sciatic)  exhibited  a  considerable  increase  in  the  volume  of  their 
interstitial  connective  tissue,  with  groups  of  fat-cells  interposetl 
here  and  there ;  a  similar  development  of  conneetive  tissue  was 
also  found  in  the  anterior  roots,  which  wei-e  culored  gi*»y,  but 
without  any  injury  to  the  primitive  Kbres. 

Barth  likewise  found  extensive  changes  in  the  cord  and  the 
peripheral  nerves,  but  is  inclined  to  interpret  tliem  as  secondary'. 
They  consisted  of  wedge-shaped  or  roundish  spots,  distinctly 
gelatinous,  irregularly  distributed  in  the  w^hite  substance  of  the 
anterior  and  lateral  columns  of  the  cord.  In  these  spots  the 
nerve-fibres  were  few  ;  their  place  was  taken  by  a  finely  granu- 
lar substance,  traversed  by  large,  full  blood-vessels,  and  contain- 
ing numerous  corpora  amylacea.  In  the  anterior  cornua  there 
■was  found  only  a  very  small  number  of  ganglion-cells,  and  the 
vessels  were  much  dilated.  The  sciatic  nen-es  were  strikingly 
broad,  and  the  several  bundles  were  pressed  asunder  by  a  depo- 
sit of  fat.  The  sympathetic  was  not  exantined.— Martini  men- 
tions the  lipomatosis  of  the  nerve-trunks  only  incid*^nrally  ;  his 
promised  publication  of  the  condition  of  the  cord  has  not  yet 
a])peared. — In  the  case  examined  by  Charcot  (the  boy  of  ten 
years  observed  by  Buclienne)  the  examination  of  the  cervicul 
enlargement  and  the  upper  dorsal  part  of  the  coixl  gave  an  abso- 
lutely negative  result,  and  the  same  in  respect  to  the  anterior 


PSEUDO-mrPEItTROPIlY   OF  THE   MtrSOLES. 


169 


cornoa  and  tlie  large  ganglion-cells  contained  witViin  thera.  The 
anterior  roots  and  tlie  nerve-trunks  ^^sciatic,  median,  radial)  were 
likewise  normal.  When  tiie  muscles  were  examined,  entirely 
normal  portions  of  nerve  were  often  found,  and  only  once  (in  tlie 
psoas)  was  there  in  theui  a  very  marked  hypertrophy  of  the  axis- 
cyliuders. 


Theorj'  of  the  Disease  and  Analysis  of  the  Symptoms. 

The  important  question  to  be  answered  is,  whether  the  pseu- 
do-li3'"pertrophy  of  tJie  muscles  should  be  looked  upon  as  an 
indHj>endent  form  of  disease,  or  only  as  a  special  development 
of  progressive  nmsr.ntar  atrophy.  If  the  independence  of  the 
di^^se  is  granted,  tlie  qnestion  ag  to  its  primary  myopathic  or 
neuropathic  origin  will  have  to  be  considered.  If  the  second 
alternative  is  adopted,  the  same  qut'stion  will  have  to  be  put.  but 
(according  to  the  statenn-nts  niatle  under  progressive  tnuscular 
atroph}')  without  any  iiunn^diafe  hope  of  deliuite  decision. 

The  chief  arguments  in  favor  of  the  essential  identity  of  pro- 
gressive muscular  atrophy  and  of  pseudo-hypertropliy  are  as 
1(j11ovvs:  (1.)  Agreement  in  the  fundamental  histolngical  cliangea 
of  the  muscle.  Although  upon  this  point,  especially  in  respect 
to  pseudo-hj'pertrophy,  we  have  seen  that  there  are  many  un- 
solved contradictions,  yet  we  may  be  tolerably  sure  of  as  much 
as  this,  that  in  both  diseases  the  tii-st  stage  consists  of  a  chronic 
irritative  process,  proceeding  from  the  interstitial  connective  tis- 
sue aud  affecting  secondarily  the  mnscuUir  elements — a  chronic 
^mjfOHilis  accompfuiied  bij  inUrs-iitiHl  Jtyperplasia  of  the  coniiec- 
'</r«!  ^/A"«tt€  (Friedreich).  In  tile  subsequent  course,  in  the  com- 
plications of  this  originally  identical  process,  differences  certainly 
arise  which  require  special  explanation.  Another  and  a  weiglity 
argument  is  (2.)  the  extremely  freipient  coincidence  of  pseudo- 
hypertrophy of  single  mnsrlrs  witli  diminution  in  the  size  of 
others,  near  or  remote,  which  are  similarly  impaired  in  tln'ir 
functions.  Sometimes,  and  not  rarely,  a  marked  pseudo-hyper- 
trophy in  the  lower  extremities  will  be  combined  with  the  usual 
form  of  progressive  muscular  atrophy  of  the  upper  part  of  the 
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body.  Finally  (3.),  essential  agreeraont  in  respect  to  etiology 
and  clinical  course)  may  be  noted.  Poijits  held  in  common  are: 
the  jji-epoiiderance  of  the  male  s<'X  ;  the  iuHuenee  of  a  predispos- 
ing diathesis,  usually  congenital,  often  referable  to  hereditary 
tendency  ;  the  occurrence  of  sevei-al  cases  in  one  family,  the  suc- 
cessive attack  of  several  brothers  and  sisters  at  a  certain  period 
of  life.  It  is  plain  that  the  two  diseases  may  take  the  place  the 
one  of  the  other,  as  the  example  communicated  by  Russel  shows, 
where  in  one  family  two  brot tiers  were  attacked  by  progressive 
atrophy,  and  a  tliird  by  pseudo-hypertrophy.  As  regards  the 
clinical  coincidence,  I  will  only  mention  tlie  numerous  common 
points  in  the  functional  and  electrical  condition  of  the  muscle,  in 
the  manner  of  extension  of  the  muscular  affection,  in  the  later 
consequences  (secondary  deformities),  etc. 

If,  on  the  other  hand,  we  group  together  i\\<d pri net lyal ponds 
of  difference^  we  11  nd  them  relating  tii'st  to  the  manner  in  which 
the  histologieal  process  further  develops  itself  in  the  diseased 
muscles.  But  this  difference  is  only  partial.  The  secondary 
implication  of  the  muscular  tissue,  tlie  wasting  and  final  disajj- 
])earance  of  the  muscular  elements,  partly  hy  simple  atrophy, 
partly  in  tlie  form  of  fibrillary  tlssicm  or  wa.Ky  d'^generation,  is 
common  to  both  processes,  on  the  whole.  It  might  be  said,  at 
most,  that  a  participation  of  the  muscular  fibres  in  the  proper 
irritative  processes  seems  to  be  somewhat  more  frequent  and 
marked  in  pseudo-hypertrophy  than  in*  progressive  atrophy; 
but  we  find  in  the  pseudo-hypertrophic  muscles,  in  addition  to 
and  subsequent  to  the  initial  hypertrophy  of  connective  tissue, 
an  excessive  development  of  fatty  tissue,  which  in  a  later  stage 
transforms  the  whole  muscle  and  its  neighborhood  into  a  spongy 
mass  of  fat,  and  at  the  same  time  often  makes  the  muscle  enor- 
mously voluminous.  (In  a  few  cases,  as  the  observations  of 
Russel,  Knoll,  and  others,  prove,  it  seems  that  the  external  in- 
crease in  bulk  may  originate  solely  in  inter.stitial  proliferation  of 
connective  tissue).  Nevertheless,  even  in  this  excessive  develop- 
ment of  fat  in  pseudo-hypertrophy,  the  distinction  from  progi-es- 
sive  alro]jhy  seems  to  rest  solely  upon  quality.  We  have  seen 
that  the  latter  disease  is  not  rarel3^  accotTipanii'd  by  a  secondary 
lipomatosis  of  the  muscles  attacked,  and  that  the  atrophied  mus- 
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clea  are  not  seldom  enabled  by  this  "compensatory"  process  to 
increase  in  volume  up  to  the  point  of  equalling  or  even  surpass- 
ing their  former  size.  This  secondary  lipomatosis  after  atrophy 
especially  affects  those  muscles  which  are  the  favorite  seat  of 
pseudo-hypertrophy.  Friedreich  very  properly  points  out  how 
much  ii-ritatlve  processes  in  general  favor  or  provoke  the  patho- 
logical development  of  fat,  of  which  fact  numerous  instances  are 
found  in  the  history  and  etiology  of  lipomas  and  of  other  lipo- 
matous  proliferations. 

The  etiological  and  clinical  differences  between  pseudo-hyper- 
trophy and  progressive  muscular  atrophy  are  most  strongly 
expressed  in  the  facts,  that  the  former  is  almost  peculiar  to 
childhood,  while  the  latter  arises  more  frequently  in  adults  in  the 
middle  period  of  life ;  that,  further,  hypertrophy  begins  (almost 
without  an  exception)  in  the  lower  extremities,  and  very  often 
remains  confined  to  them,  while  progressive  muscular  atrophy,  as 
a  rule,  prefers  the  upper  extremities  and  the  muscles  of  the  trunk. 
And  yet  these  distinctions,  far  from  widening  the  gulf  between 
the  diseases,  perhaps  iielp  to  fill  it ;  perhaps  they  point  to  the 
cause  which  gives  rise  to  a  divergence  in  two  cases  originally 
based  upon  one  and  the  same  histological  process.  In  child- 
hood, as  has  been  stated  in  connection  with  progressive  muscular 
atrophy,  there  exists  a  circumstance  especially  favoring  the 
development  of  the  disease  in  the  lower  extremities,  namely,  the 
great  efforts  made  with  these  limbs  in  the  acts  of  standing  and 
walking.  If  the  diathesis  be  present  we  should  not  be  surprised 
to  find  just  these  parts  first  attacked ;  and  might  not  childhood 
present  conditions  favoring  and  accounting  for  the  occurrence  of 
the  process  in  that  form  which  characterizes  pseudo-hypertro- 
phy, namely,  the  excessive  development  of  fat  in  the  muscles 
attacked  ?  In  fact,  such  conditions  seem  really  to  exist.  Fried- 
reich calls  attention  to  the  fact  that  the  fattening  of  cattle  is 
favored  by  youth,  by  fat-producing  nutriment,  and  by  rest,  and 
that  all  these  circumstances  meet  in  the  pseudo-hypertrophy  of 
childhood.  The  fact  that  the  lower  extremities  usually  suffer 
condemns  the  child  at  an  early  period  to  continued  inactivity, 
and  his  nourishment  consists,  often  to  a  very  great  extent,  espe- 
cially in  the  lower  classes,  of  the  fat-forming  cereals.    It  is  true 
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that  the  pseudo-hypertrophic  development  of  fat  is  not  a  case 
of  simple  i>assive  fattening,  but  of  an  acce.ssory  lipomatosis  su]ier 
veiling  oil  an  actively  inllamiuatoiy  prucess  ;  yet  it  is  plainly 
shown  by  the  frequent  considi'rable  increase  of  the  panniculus 
adiposusand  the  lipomatosis  of  the  nerve  trunks  (Barth,  Martini) 
that  there  exists  a  certain  t<Miilency  to  genera!  adiposity.  I*iit- 
ting  these  facts  together  (tliougii  all  difficulties  be  by  no  means 
solved),  we  may  affirm  that  Friedreich's  view  is  very  probable, 
whicli  considers  pseudohypertrophy  to  be  only  "«/br/«.  of  pro- 
gressive mt/sculnr  airnphff  inodified  by  the  peculiar  slrenglh  of 
the  diathesis  and  by  certain  special  atlribntes  of  childhood." 

Whether  the  muscular  aCfection  is  to  be  regarded  as  primary, 
or  as  a  secondary  affection  dependent  on  a  i>revious  lesicm  of 
trophic  nerve-centres,  must  therefore  remain  undecided,  i-spe- 
cially  vsiuce  the  pathologico-anatomical  material  for  determining 
the  intensity  and  extension  of  the  lesions  of  the  nervous  s^-steni 
is  at  present  verj'  scanty.  Tlie  same  fact  interferes  with  the 
interpretation  of  t!ie  accessory  symptoms.  Those  disturbances 
of  the  sensibility  which  are  often  present,  especially  the  pains 
and  panesthesiffi  which  follow  the  course  of  certain  nerve- trunlcs, 
may  perhaps  be  referred  to  interstitial  proliferation  of  the  con- 
nective tissue  of  the  nerve  trunks  (comiiai-e  the  case  reported  as 
above  by  W.  Mueller),  and  to  the  consequent  irritation  of  the 
sensitive  fibres.— The  anomalies  of  circulation  and  temperature 
in  the  alTected  parts  (the  bluish,  mottled  look,  the  dilatation  of 
the  veins  of  the  skin,  the  diminution  of  temperature,  and  so  on; 
may  depend  on  the  loss  of  muscular  action,  and  the  consequent 
interference  with  the  return  of  the  venous  current,  or  ]>erhaps 
they  may  also  be  due  to  collateral  diversion  of  circulation  tu  the 
skin  in  consequence  of  the  obliteration  of  niimerous  muscular 
blood-vessels  (Friedreich).  But  the  later  factor  may  be  of  sub- 
ordinate moment,  as  is  shown  by  the  circumstance  tliat  soniH 
ol)servers  have  found  the  affected  muscles  universal?}'  rich  in 
blood  vessels  (Schlesiugerj,  while  tUy  skin  was  allected  as  de- 
scribed. 
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Diagnosis,  Prognosis,  and  Treatment. 


The  diaffnosfs  of  psciido-hypertropliy  cannot  be  made  with 
prtiiinty  in  its  early  stages,  vvlien  the  increase  in  the  size  of  tlie 
muscle  is  not  evident,  or  is  very  slight ;  but  a  close  observntioii 
^of  its  etiology,  and  the  application  of  fnnctional  and  eh-ctric 
Vt^st^,  can  help  us  at  least  to  form  a  very  probable  opinion.  The 
r  surest  evidence  is  furnished,  of  coni-se,  by  a  microscopic  exanii- 
'  nation  of  portions  of  muscle  extracted  by  thn  harpoon,  })nnided 
the  necessary  prt-cautions  be  observed — j)lnnging  tlie  liarpoun  as 
deeply  as  possible,  on  account  of  the  frequent  tlncRnning  of  the 
panniculus— and  that  the  o])iM"ation  be  repeat<'d.  In  later  stages 
of  the  disease  no  greater  mistake  is  likely  to  liappi^n  than  that 
of  diagnosticating  true  muscular  hypertrophy,  but  the  func- 
tional and  electric  tests  are  sufficient  to  guard  agaitist  this. 

The  proffnosis^  as  has  already  been  intimated  in  speaking  of 
the  rourse  of  tlie  disease,  is  somewhat  nkfire  favorable  in  regard 
to  life  than  that  of  the  common  form  of  progressive  muscular 
.atrophy,  unless  perhaps  there  exists  a  tendency  to  ally  itself 
Itrith  the  latter  disease.  But,  as  regards  the  disease,  the  progno- 
lis  is  still  less  favorable.  Those  muscles  in  which  a  considerable 
uount  of  accessory  fat-formation  has  occurred  seem  to  be  less 
eptible  of  a  functional  restitution  tlian  those  in  which  the 
"climnic  process  of  inthuniiiation  is  unacconqmnicd  with  foruiation 
of  fat ;  and  for  this  reason  a  cure  is  but  rart'ly  to  be  looked  for  in 
the  advanced  stages  of  the  ])roces3.  Statements  to  the  contrary, 
made  by  a  few  authors,  may  often  be  based  upon  a  mistaking  of 
this  disease  for  true  muscular  hyiiHrtro]>hy. 

The  trealment  must  in  gcut-ral  be  conducted  according  to  the 
same  principles  as  in  progressive  muscular  atrophy.  A  careful 
prophylaxis  is  of  special  importance  ;  children  congenitally  pre- 
^  disposed,  or  the  3'ounger  brothers  or  sisters  of  persons  who  have 
^r^lready  become  affected,  must  be  siiielded  as  far  as  possible  from 
injurious  atmospheric  influences,  too  early  and  exhausting  loco- 
motion, excess  of  fat-forming  nourishment,  etc.  When  the  dis- 
eas»?  has  commenced,  such  internal  remedies  as  tonics,  qninia, 
iron,  cod-liver  oil,  etc.,  are  aa  useless  as  in  progressive  atrophy ;  the 
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same  seems  to  be  tnie  of  iodide  of  potassium,  although  its  use  is 
defensible:  upon  the  rational  ground  of  its  known  power  to  pro- 
mote the  resorption  and  disa)>pearauce  of  fatty  tissue.  As 
regards  the  use  of  localized  gynmastiL-s,  we  have  as  yet  too  few 
observations,  but  it  seems  to  promise  some  advantage  in  the  ini 
tial  stages  of  the  disease,  though  at  a  later  period  no  success  is 
to  be  ex])eeted,  at  least  as  regards  the  restomtion  of  the  aifected 
muscles.  Masaage  and  hydro-therapeutics  seem  to  have  been  of 
value  in  some  cases. — By  far  the  greater  part  of  the  cases  have 
been  treated  by  electricity  for  a  longer  or  shorter  period,  some- 
tiniHS  with  the  induced,  sometimes  with  the  constant  current. 
Duclienne  in  particular  lias  seen  favoi-able  results  from  fai-adiza- 
tion  (/.  e.,  induced  current),  and  in  two  cases  has  even  observed  a 
cure  (!)  after  treatment  for  several  months.  The  constant  current 
has  been  chietly  usihI  in  galvanization  of  the  sympathetic.  While 
Benedikt  obtained  considerable  benefit  from  this  procedure,  other 
authors  (Erb,  Chvostek)  observed  no  essential  gain,  or  even 
(Koquette)  an  apparent  loss.  The  local  method,  of  applying 
faradization  and  galvaniziition  to  the  muscles  affected,  would 
seem  therefore  to  deserve  the  greater  confidence.— Consecutive 
deformities  require  a  special  orthopHdic  treatment,  which,  how- 
ever, owing  to  the  continuance  of  the  original  disease,  can  only  i 
palliah'  tlie  trouble.  In  a  case  contributed  by  Uhde,  where  an  | 
advanced  degree  of  pea  varo-equinus  existed,  the  deformity  was  I 
rc^nioved,  and  tlie  power  of  walking  somewhat  improved,  by  teno- 
tomy of  the  tendo  Achillis  (.which  was  followed  by  au  abscess  iu 
the  calf). 
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L  Anerlxteh,  Ein  Fall  von  wahrer  Miiskclhypertrophie.  Virchow's  Archiv.  Bnnd  53. 
S.  234  and  397.— 0.  Btrger,  Deutachca  Archiv  fiir  kliuLsclie  Medicln.  1872. 
Bwid  IX.  8.  3«3.  — B-nrfZa-/',  Wiener  mcd.  Piesse.  1872.  Nr.  9.  Coinpare  also 
his  Ek-ktrothcrapie,  1S09.  S.  18(5.  — /"/•(/■(fr-^uA.  Uelier  progressive  Muskclatro- 
phie,  iiber  wahre  und  fulsclie  Muskelhypertropliie.  BLTliii,  1873. 

True  mnsculiir  hypertropliy  is  clinica,!!}-  charactprizptl  bj  a 
noticeable  increase,  in  the  coin  me  of  the  muscles,  while  the  mus- 
cular force  may  be  increased^  or  may  remain  normal,  or  may 
ereu  he  slifjhlhj  diminished.  Its  anatomical  basis  consists  of  an 
actual  hypertrophy  of  the  musadar  elements. 

Partial  hypertrophy  of  the  Btripcd  muscles,  especially  of  the  tongue,  has  very 

long  lietm  known,  as  has  also  the  existence  of  musciilnr  hypertrnjihy  in  connection 

With  genenil  hypertrophy  of  one-half  of  the  hody,  of  one  extremity,  or  one  side  of 

the  head.      But  the  observation  of  pure  cases  of  nnisculiir  hyjrertrophy  in  the 

txtremilies,  and  the  separation  of  these  from  pseudo-hyjHjrtrophy,  with  which  they 

were  confounded,  or  were  considered  as  the  initial  stage,  is  one  of  the  most  recent 

discoveries.     The  number  of  olwerved  cases  is,  therefore,  extremely  limited.     It  ia 

doabtful  whether  an  observation  of  Graves's  belongs  to  this  class,  in  which  sciatic 

pains  were  associated  with  a  hypertrophy  of  the  leg.      Tlie  first  certain  case  is  that 

of  L,  Aaerbach,  in  which  the  diagnosis  could   be  confirmed  by  an  examination  of 

ucised  pieces  of  muscle.     We  must  also  regard  as  suRlcietitly  well  established 

cues  two  reported  by  Berger  (and  perhaps  al.so  a  third  case  by  the  same),  several 

by  Benedikt,  and  one  by  Friedreich. 

In  regard  to  causation,  it  is  to  be  remarked  tliat  four  cases 
(Anerbach,  Berger)  occurred  in  soldiers  who  had  performed  severe 
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foivt>(I  iiKurlu'S  during  cam]>aigns;  two  of  Berger's  cases  were 
piiTctli'il  hy  ilt'o-t3'iilius  or  gastric  fever,  and  a  third  by  a  gun- 
eliot  injury  of  the  thigh,  without  lesion  of  the  larger  vessels  and 
lUTvt's.  lifiK'dikt's  and  Friedreich's  cases  were  in  adults:  in 
that  ttf  Friedreich  the  sul>ject  was  a  maid-servant  thirty-three 
yciii-s  <»hl.  hut  ill  this  instaure  the  disease  was  probably  congeni- 
tal;  at  least,  the  left  arm  was  said  to  have  been  larger  than  the 
right  at  birth.  (Benedikt's  proposed  designation  of  "hypertro- 
phia  musculorum  progressiva  adultorura"  seems,  therefore,  not 
improjh'r  upon  tl»e  whole.) 

The  cas»>s  hitherto  observed  have  mostly  affected  the  upi>er 
••xfi>*mity  (Auerbadi,  Benedikt,  Friedreich),  and.  as  a  rule,  only 
one  upper  extremity  lias  been  attacked;  in  Auerbach's  and  one 
of  lieuedikl's  the  right,  iu  Friedreicl^  the  left.  In  those  cases 
also  in  which  the  disease  was  seated  in  the  lower  extremities 
(Hej-gjuV  it  was  always  oonliued  to  one  of  them.  In  the  cases  of 
AiU'ibach  .and  Friedreich  the  increase  of  volume  affected  almost 
nil  tlie  muscles  of  the  arm.  and  especially  those  of  the  upper 
Ann  and  the  region  of  the  shoulder.  Tlie  circumference  of  the 
upper  anu  was.  in  Auerlwch's  case,  5J  and  64  cm.  greater,  and 
that  of  the  ft>r»»arm  o  cm,  greater  than  the  corresponding  meas- 
Mr««*  «|vt»n  the  unaiTeoted  side;  similar  differences  are  given  by 
Kriedix>ioh,  as  also  a  ct>nsidenible  increase  In  the  breadth  of  tlie 
luuid  (^  ctu.\  cansixl  by  hyi>ertrophy  of  the  interossei  and 
WllU|(«Hni^nt  of  lh«  ball  of  the  little  ting^er.  In  Benedikt's  cases 
ll)»  )i^')x^rtn>phy  was  essentially  limited  to  the  muscles  of  the 
alioakU^r  ideltcml,  pe<'ionilis  major,  teres  major  and  minor,  serra- 
tns  ants  nagaosy  la  B«f]$«r*s  cases— whkfa  possess  in  many 
|H^nt5«  ih*  itamtl  chaiactmstks  of  paendo-bypertrophy— the  , 
mu«)cKr!:  of  tW  calf  ion«  ilie  first  aad  tlM  iKKt  aeverely  affectedjfl 

As  l>4faivks  the  fanctivvnal  <au^  of  Ibe  diseased  nius^^les,^ 
Am^tttadi  foaad  that  a  gT««t<»  dkS|»laj  of  faroe  oonld  be  made 
f\v  brM  «x«i«kMMft,  lial  tliat  ftailKVe  octam^  SMfv  quickly  than 
l»  a»))al.  lV«>^e>r  aad  Bfwdikt  tcm»i  the  pomer  somewhat  les- 
9Mm4;  VMe<NlbkiMwftltat)(«st  «s  gmt  as  apon  the  healthy 
«id«.  TV  rwai<i«my  fi  UteimsclasattaciBfd  was  hard  and  firm, 
1014  oa  «\Mitrftci)^«  tlMj  haMliA  ovt  ^tnm^j  aod  compactly. 

«M  laatlwiii  Iqp  Be^^cr  only.     The 
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Tnechanical  excitability  was  found  increased  by  Benedikt ;  under 
galvanic  tests  lie  found  tlu- "Lu('k«-nr*';u'tioi»"  and  closure-clonus. 
Auerbach  found  tin,-  excitability  under  constant  currents  equal 
oa  both  sides,  but  weakened  for  induced  ctnients  on  the  diseased 
side.  Erb  (in  Friedreich's  case)  found  it  normal  on  both  sides 
for  both  classes  of  currents,  vvitli  the  i>xceptiou  of  the  ball  of  tlie 
thumb,  wliich  looked  as  if  atrophied,  and  exhibited  a  corre- 
sponding diminution  of  excitability  in  the  tlexor  pollicis  brevia 
and  opponens,  both  nnder  direct  and  indirect  applications  of 
electricity.  In  Bergrr's  cases,  on  the  other  hand,  the  excita- 
bility under  both  classes  of  current  was  diminished,  and  so  was 
the  reflex  excitability. 

Of  the  condition  of  extracted  pieces  of  musck',  reports  liave 
been  made  by  Auerbach,  Berger,  and  Friedieich.  Tliose  of 
Auerbach  are  especially  careful.  The  pieces  of  the  deltoid  and 
biceps  which  he  cut  out  exhibited  a  perfectly  normal  structure, 
but  au  enormous  breadth  <»f  the  nniscuhir  cylinders  ;  their  diam- 
eter in  the  deltoid  aveniged  120^,  while  specimens  taken  by  way 
of  comparison  from  dead  bodies  measured  only  fiom  58  to  75  ^. 
The  muscular  cylinders  of  the  diseased  (right)  biceps  had  diam- 
eters reaching  to  IGo  ft,  those  of  the  left  only  110  ft.  By  meas- 
nrement  of  the  breadth  of  the  separate  strife  Auerbach  proves 
that  the  enormous  increase  in  breadth  cannot  be  due  solely  to 
the  contraction  following  exsection  (rigor  mortis),  but  depends 
on  actual  hypertrophy.  A  comparative  count  of  the  muscular 
irnclei  in  one  cubic  millimetre  of  normal  and  one  of  hypertro- 
phic muscular  substance  showed  but  slight  dilTerences,  so  that 
a  con.siderable  growth  of  nuclei  in  the  hypertrophied  muscle 
must  also  be  assumed.  The  investigations  both  of  Berger  and 
of  Friedreich  likewise  demonstiated  a  considerable  increase  in 
the  thickness  of  the  muscular  fibres,  amounting  even  to  a  doub- 
ling, while  the  cross  striations  were  well  retained.  Symptoms 
of  growth  of  interstitial  fat  or  connective  tissue  were  entirely 
absent,  both  here  and  in  Auerbach's  case. 

Among  the  muscular  symptoms  presented  by  the  above  cases, 
Aislurbauces  of  sensihiliti/aod  vircidalhut  deserve  especial  men- 
tion.    The  former  were  found   only  in  Berger's  rases  (violent 

neuralgifoiTn  pains,  formication,  anaesthesia) ;  iu  the  other  cases 
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the  sensibility  of  the  skin  was  normal.  In  Anerbach's  case  a 
livid  coloration  of  tlie  diseased  arm  is  mentioned.  Benedikt 
found  in  one  case  symptoms  which  entitled  him  to  assume  an 
affection  of  the  sympathelic ;  the  face  was  redder  and  the  secre 
tion  of  sweat  was  increased  upon  the  affected  (right)  side ;  the 
pupil  was  dilated  and  the  sympathetic  was  sensitive  to  pressure 
In  another  case  there  existed  extensive  vaso-motor  paralysis  in 
the  face,  the  neck,  on  the  breast,  and  over  the  shoulder-blades, 
which  disappeared  after  galvanization  of  the  sympathetic. 


In  regard  to  the  theory  of  the  disease  the  first  question  to 
settle  is,  whether  the  muscular  hypertrophy  should  be  consid- 
ered an  independent  disease,  or  only  as  a  first  stage  of  pseudo- 
hypertrophy. The  latter  view  is  taken  by  Berger  and  Anerbach. 
Auerbach  assumes  that  the  primary  excess  of  nutrition  is  fol- 
lowed later  by  a  process  of  retrograde  metamorphosis  with 
atropliy  of  the  muscular  bundles,  and  a  filling  in  of  the  enlai^^ 
interstices  with  connective  tissue  and  fat.  The  appearance  of 
this  stage  of  retrogression  is  hastened  by  the  abnormal  condi- 
tions of  circulation,  especially  by  the  disproportionate  growth  of 
the  capillaries  enveloping  the  muscular  cylinders,  which  transfer 
their  nutritious  materials  in  less  abundance  than  formerly  to  the 
interior  of  the  muscular  cylinders,  and  more  abundantly  to  the 
interstitial  substance.  '  In  this  way  hyperplasia  of  the  latter  and 
atrophy  of  the  muscle-cylinders  would  necessarily  be  produced. 
But,  ingenious  as  is  this  theory,  the  transition  from  true  to  false 
hypertrophy  (or  the  super-induction  of  interstitial  growth  of  fat 
and  connective  tissue)  has  not  been  demonstrated  by  a  single 
positive  observation,  while  the  favorable  clinical  results  and 
the  permanent  functional  and  electrical  integrity  of  the  diseased 
muscles,  etc.,  are  entirely  inconsistent  with  such  a  view.  The 
qu«>stion  whether  the  true  muscular  hypertrophy  should  be 
regarded  as  a  genuine  muscular  lesion  or  as  a  tropho-neurosis 
(Bergfr)  can  hardly  be  discussed  at  present,  owing  to  the  entire 
want  of  material  for  its  decision.  I'he  affection  of  the  cervical 
sym])athetic  observed  in  Benedikt' s  case  may  probably  be  re- 
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garded  as  simply  a  case  of  combined  disease,  such  as  is  observed 
in  some  instances  in  progressive  muscular  atropby. 

Among  the  symptoms,  one  deserves  especial  attention,  namely, 
the  readiness  with  wliicli  fatigue  of  the  muscle  occurs  (Auer- 
bacb),  or  even  a  general  weakening  of  its  power  (Berger,  Bene- 
dikt).  Auerbach  linds  the  cause  of  this  siiigulai-  phenomenon 
in  the  fact  that  the  muscular  blood-vessels  do  not  increase  in 
proportion  to  the  growth  of  the  muscular  cylinders,  and  that 
the  restoration  of  tlie  muscular  force  after  expenditure  must 
take  place  too  slowly  ;  perhaps  also  the  intra-muscular  termina- 
tions of  the  nerves  are  not  developed  in  sufficient  proportion  to 
conduct  the  volitional  impulses  readily.  Benedikt,  too,  attri- 
butes the  loss  of  function  chieliy  to  an  inadequate  growth  of  the 
nervous  elements  ;  also  to  pressure  of  the  swollen  niusc?ular 
substance  upon  the  terminal  nervous  apparatus,  and  to  a  prob- 
able primary  lesion  of  the  central  trophic  ganglion-cell  system. 
Friedreich,  on  the  contrary,  in  explaining  the  i-apidity  of  exhaus- 
tion, admits  but  one  liypothesis,  that  of  disproportion  between 
tile  muscular  and  the  vascular  masses.  The  increased  power 
for  brief  exertion,  as  in  Auerbach' 8  case,  rather  gives  reason  to 
suppose  (according  to  Friedreich)  that  the  hypertrophy  of  the 
mnscle  is  accomjtanied  pari  passu  by  a  hypertrophy  of  the 
terminal  motor  nerve-disks,  or  of  the  components  of  the  motor 
nerve-fibres,  which  serve  in  the  conduction  of  the  volitional 
impxilse — that  is,  the  primitive  fibrillic  composing  the  axis- 
cylinders. 
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Botrhaatt,  Praelectiones  ncailemlcac  de  marbis  nervorum.  Fmncofnrtii  ct  Lipbiae, 
1768. —  Ti»»ol,  TttatC:  des  ncrfs  et  tie  leur  malndies.  Paris,  1778-80. — J.  P. 
Frank,  £>e  curaiuUs  hnininiini  morbia  epitome.  Vol.  VH.  Vicnnae,  1821. — Ah- 
dral,  Cours  de  Pathologic  interne.  Paris,  1848,  in  the  2d  vol.—ManJiall  HaU, 
Memoire  on  the  nervous  system.  L<iudun,  1837. — Joteph  Frank,  Die  Nerven- 
kraakheiten.  Lcijjzig,  liU'i. — J/.  //.  Itumbfrij,  A  innnaal  of  the  nervous  diseases 
of  miin,  translated  and  edited  by  E.  H.  Sicvekiui;,  New  Syd.  Soc,  Loudon, 
1853. — Ilittte,  Krankheitcn  de»  Nervenappiirates.  In  Virchow's  Handbucb  dcr 
spec.  Path.  u.  Ther.  Erlangen,  1855.  —  7V(>»m»mi(,  Lectures  on  clioicid  medicine, 
delivered  at  tlio  Hotel  Dicu,  Paris.  Tran-slatcd  by  P.  V.  Bazire.  Revieed  and 
etil&rged  ed.,  by  J.  R  Commck,  New  Syd.  Soc.  London,  1870. —  Valfntin,  Ver- 
rach  ciner  physiologiBdun  Pnthologic  der  Ncrvcn.  Lfi))7.iji  and  Heidelberg, 
1864. —  M.  Rn»entha1,  Lehri)uch  der  NervcrikrankbeitiQ.  Ertangen,  1870.— .4. 
SuUnburij,  Lehrbuch  der  functtonellcn  Nervcnkrankheitcn.  Berlin,  1871. — 
BuutU  R^ijiiohU,  DlBeaao^  of  th'3  nervous  system ;  Ijy  various  authors  in  A  Sys- 
tem of  Medicine.  2d  ed.  London,  1873. —  W.  A.  ITammonrf;  A  treatise  on  the 
diseases  of  the  nervous  system.  8d  ed.  New  Torjc,  1873.^ J".  M.  Charcot, 
L?^ns  »ur  lea  maladies  du  ayst^me  nerveux.  Paris,  1873-3.  In  addition 
to  these,  consult  the  various  niaiiualB  of  special  pathology  and  therapeutics. 


Epilepsy. 

Tltgmenil  literature  cited  above  may  be  consulted,  and  besides:  E.  Loelimttnnr 
Loehel,  Wesen  und  Heilung  der  Epilepsie.  Leipz-ip,  1818 — Jtihn  O.  Mnntiford, 
larcstigations  into  the  nature  and  causes  of  epilepsy. — Ihrtai,  Natur  u.  Behand- 
lung  der  Epilcpsie.  Uebers.  von  Hille.  Leii».  1828. — Herpin,  Prognose  und 
Behandlung  der  Epilepsie.  Dcutsch  benrl).  von  Frank.  Quedlinburg  and 
I«ipzig.  1854. — Ditlatiauce,  Ti-a'M  dti  rEiiilepaie;  Ilistoire,  Traitenient,  Mede- 
duc  If-gule.    Purls,  1854. — Sehroeder  tan  der  Koli,  On  the  minute  structure  and 
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functions  of  the  spinal  cord  and  medulla  oblongata,  and  on  the 
CAUsc  and  rational  treatment  of  epilc()3y ;  translated  l>j  W.  D.  Moote. 
don,  Now  Sjd.  Soc  1859. — A.  Etutmaid  aitd  A,  Tauter,  On  the  nattnv 
origin  of  epileptiform  convulsions  caused  by  profuse  bleeding,  aadabo  ef  1 
of  true  cpili-psy ;  translated  by  E.  Bronner,  London.    Nev  Syd.  Soc:  198t.-< 
Drown-Siquard,  The  various  works  of  this  author  on  epilepsj  are  cited  in  a 

foot-note  to  the  text Sievftiny,  On  epile|)ey  and  epileptifom  wimua.  etc 

2d  ed.  Ix>ndon,  1661.— Oh.  Bland  Raddiffc,  Epilepsy  and  other  C0D»uiMTe 
afft'Ctiuns.  London,  1850. — .4 fM/iu«,  On  epilepsy,  etc.  LondoQ,  19(61 — 
Rtyiuttih,  E|>ile{)sy :  its  symptoms,  treatment,  and  relations  to  other 
convulsive  diseases.  London,  1861. — Oomaltz  EehfWTria,  On  epilepsr; 
omo-pathologicftl  and  clinical  notes.  New  York,  1S70. — .Vo^Ajui^icI,  Ueber  den 
opilcptischou  .VnfalL  Volkmann''s  Sanimlung  kliniscker  Yortrige.  Leipd^. 
187:2. — Additional  short  monographs  and  the  essays  on  epilepsy  iu  the  joomais 
Hre  cited  in  tlie  text. 


Introdudion. 


Tlie  liistorr  of  the  development  of  the  doctrine  of  epilej^^ 
affoixls  one  of  the  most  brilliant  examples  of  the  important  aid 
which  t'.vperimentation  on  animals  may  furnish  towards  further- 
ing our  knowledge  of  a  diseased  condition.  This  disease  was 
kni>wn  as  far  l»aok  as  medical  liteTatnre  extends  into  antiquity. 
Ami  this  is  not  surprising,  for  the  violent  form  of  its  coarsest 
manifestations  could  not  escape  eren  the  most  superficial  obser- 
ver. In  the  nippooatic  writiiigs  we  find  it  characteristically 
d«acribi^  In  coarse  of  time  a  Um  additions  were  made  to  the 
«7«iptoa»tolo^.  and  8oniei»eirTevkedi^>« — one  generally  as  littl*^ 
to  be  wlied  on  as  another — were  broaght  into  nse.  Beyond  this 
point,  howeT«',  the  knowledge  of  epilepsy  made  no  essential 
Urogress  for  many  centnries.  Naturally  there  was  no  lack  of 
attvfopi^  to  ex]vlain  its  symptoms  and  its  nature.  Innumerable 
liypoih«*s,  cletvr  and  foolish,  anatomical  and  physiological, 
pkilosophical,  eren  tbeologicat  were  advanced  with  this  object 
ia  WW,  Xoi»<^of  ihMn  rakvd  tiwral  a  hair's  breadth;  none 
«««tnh«te^  ai^nhii^  whatever  to  p^tHire  knowledge.  The  last 
twy«ty  years  akMW>  kavy*  advancvd  «s  at  ooe  time  more  than  the 
tmHj  eeatvriea  tafeMB  teytWr  The  experimental 
tof  twsk  t»T«slisatov»  fbiairiwd  Ike  starting-point,  al- 
OmnksIi  9om<^  is«jlal«!d  b«t  vnatbChrtorr  attempts  had  already 
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been  made  in  this  direction.  In  a  series  of  experiments,  whicli 
were  carried  out  in  a  masterly  manner,  fit  to  sen-e  as  a  model, 
Kussmaul  opened  tlie  way  to  an  understanding  ot  tlie  ej^t'lrj/iic 
iei-Ziire.  Brown-Sequard,  by  nuTueroua  experiments  upon  aui- 
luals,  first  indicated  a  way,  by  following  which  it  is  perhaps  pos- 
sible to  attain  a  more  aecMirate  knowh^dge  of  the  epih'pi'ie  state. 
In  the  course  of  recent  years  the  eiTorts  of  various  other  inves- 
tigators have  been  added  to  tliese  two  fundamental  works,  and 
their  results  will  be  alluded  to  in  the  proper  place. 


■  Until  a  short  time  ago,  in  spite  of  the  number  and  variety  of 

■  the  names  for  it  whicli  have  been  gradually  adopted,'  no  srii^nti- 
fic  doubt  existed  that  epilepsy  was  a  perfectly  detinitt*  disease 

iwith  well-marked  symptoms.  As  Boerhaave  defines  it,  Epilepsia 
est  abolitio  subita  omnium  functionmn  animaliuui,  cum  aug- 
mento  motuum  vitaliuni  et  motu  convulsivo  in  omnibus  niusculis 
corj)oris,  so  it  has  always  been  esteemed  as  a  distinct  disease,  to 
the  definition  of  which  the  idea  of  *' chronic"  has  only  very 
K  lately  been  added. 

I       During  the  last  ten  years  a  marked  reaction  has  set  in  against 
B  this  view.      In  the  first  place  one  group  of  symptoms  after 
another,  which  from  a  clinical  point  of  view  apparently  showed 
the  features  of  epilepsy,  has  gradually  been  detached  in  propor- 
tion as  our  increasing  knowledge  proved  that  deJinite  anatomical 
changes  in  the  brain  or  other  organs  were  the  direct  causes  of 
epileptic  attacks.    This  is  true  of  urfemic  seizures  ;  also  of  all 
those  epileptiforiii  convulsions  in  which  demonstrable  gross  alter- 
[ations  exist  in  the  cranial  cavity,  the  effect  of  which  taken  alto- 
[gether  may  be  comprised  in  this,    that  either  directly  or  by 


•  We  gfT«  some  of  the  Latin  dcaignations,  withawt  alluding  to  the  nutneronn  popular 
in  varion.s  modem  languogeR  :  Morbtis  uaoer,  major,  hercult'tis,  coniitinlis,  con- 
nenaalis,  inspatatna,  viridellun,  vitriolatno,  sonticim.  cnducns,  Innaticns,  foeiltis, 
■odentDB,  dtemonicaa,  deificus,  Bstralis,  St.  Yalentin,  and  St.  Joaunlft,  Ana- 
Apoplexia  parra,  Pasaio  Caduca,  Perditio,  eto.  Compare  Joseph  Frank,  Die 
KenrenknutkheiteD.  4ih  vol. — Attempts  at  an  explanation  of  Beverol  of  these  immes 
maj  be  foond  in  Joaat,  Becbnches  hijjtoriciaes  sui  l'£pilepsic.   Paris,  1856. 
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simple  mechanical  conditions  they  occasion  an  nna?mia  of  th€ 
brain  snbstance-     In  all   these  cases,  and  quite  properl}',  Ave  noj 
longer  six*ak  of  epilepsy,  but  only  of  epileptiform  spasms,  aft] 
symptoms  of  the  conditions  in  question.    In  this  category  belong! 
the  epileptiform,  or  as  they  are  also  called  in  this  case,  ''eclamp-l 
tic,"    seizures  in  profuse   hemorrhages,    in   hydrocephaloid,   iaJ 
great  hyperemias,  in  all  intracranial  diseased  conditions  whichl 
are  accompanied  by  considwable  diminution  of  space,  and  pap-j 
ticiilarly  if  they  develop  rapidly,  as  in  the  case  of  unportankj 
hemorrhages.     In  our  opinion,  however,   this  use  of   the   tert 
"eclamptic"  is  confusing  and  unjustifiable.     (Compare  the 
tion  on  Eclampsia,  and  also  the  sections  in  the  twelftli  volum«| 
of  this  work  on  Anjeniia  and  nypK^rjemia  of  the  Brain.) 

There  can  be  no  doubt  that  such  a  pathology  as  that  just 
sketched  agrees  with  the  present  position  of  science.     In  tbii 
way  a  definite  group  of  cases,  which  were  formerly  described  a. 
'•symptomatic,"  is  done  away  Afith  ;  the  spasmodic  seizures  haval 
rather  been  relegated  to  the  rank  of  a  symptom  merely,  the  aua-J 
tomical  basis  of  which  is  well  known. 

Fur  the  eame  reat^on  t!ie  so-called  '*  toxjemic"  epilepsj",  as  a 
distinct  disease,  has  been  allowed  to  fall  into  disuse.  The  epilep- 
tic manifestations,  which  may  occur  in  various  acute  us  well  as 
chronic  forms  of  poisoning,  and  among  which  lead- poisoning  hasH 
always  played  a  prominent  part,  are  called  forth  either  directly 
or  indirectly  by  the  action  of  the  poison  upon  the  centi-al  ner- 
vous system,  in  a  way  which  cannot  here  be  more  particularly 
discussed.  In  these  cases,  too,  the  epilepsy  is  only  a  symptom,] 
and  represents  no  special  form  of  disease.'  This  whole  group, 
therefore,  of  the  "  syiuptotuatic  and  toxa?raic"  epilepsies  willj 
be  left  out  of  consideration  in  the  following  account ;  the  indi* 
vidual  cases  find  their  place  with  the  corresponding  primary  dis- 
eases. 

In  very  recent  times,  however,  we  have  even  gone  a  step 
further.  For  quite  a  long  time  another  form,  "  sympathetic 
or  reflex  epilepsy,"  was  recognized  in  addition  to  those  men- 
tioned.    Under  this  name  were  comprehended   those  cases  in 

'  This  ia  dIbo  true  of  the  epilepsy  from  drinking  absinthe,  on  which  Magnan  espA- 
cially  bos  receatl}*  laid  so  much  stress. 
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whicli  on  irritation  of  any  kind,  afTecting  any  sensitive  nerve 
whatever  could  be  proved,  by  the  effects  of  trt'atnient,  or  could 
at  least  be  assumed,  to  be  the  source  and  start iny^-point  of  the 
disease.  If  the  irritatioa  and  consequently  the  state  of  spasm 
were  persistent.,  as,  e.  ff.,  in  consequence  of  a  cicatrix,  we  called 
it  epilepsy;  if  it  were  of  an  acute  kind,  e.  g.,  from  the  eruption 
of  a  tooth  in  a  child,  we  called  it  eclampsia. 

Of  late  even  this  mode  of  treating  the  subject  has  been 
rejected  by  several  investigators  as  erroneous  and  confusing. 
Russell  Reynolds  especially,  whose  views  on  the  pathology  of  this 
disease  are  liigliJy  esteemed,  confidently  maintains  tlic  opinion 
that  the  so-called  sympatlietic  or  it-ilcx  epilepsy  is  to  be  jvle- 
gated  to  the  group  of  "  convulsions"  sim]»ly,  niid  must  be  com- 
pletely sepai-ated  from  epilepsy,  with  which  it  has  nothing  in  com- 
mon save  the  symptoms  of  the  peculiar  convulsions:  "epilepsy 
should  be  regarded  as  an  idiopaihic  disease,  /,  e.,  a  morbus  per 
stf,  which  is  to  be  distinguished  from  eccentric  convulsions,  from 
toxajmic  spasms,  from  the  convulsions  occurring  in  connection 
with  organic  changes  of  the  cerebro-spinal  centre,  and  from  every 
other  known  and  recognizable  disease."  (R.  Reynolds,  1.  c,  p. 
33.)  Reynolds  allows,  to  bo  sure,  that  an  irritation  in  the  foot, 
in  the  mucous  meuibrano  of  the  digestive  tract,  in  the  lobes  of 
the  brain,  etc.,  may  result  not  only  in  simple  convulsions,  but 
occasionally  even  in  "epilepsy;"  in  spite  of  this,  however,  he 
maintains  that  a  sharp  distinction  should  be  established.  In 
the  case  of  convulsions  "a  condition  of  increased  irritai>ility  in 
the  reflex  centre"  merely  has  been  reached;  in  epilepsy,  on 
the  other  hand,  this  cotidition  has  '^'acauired  an.  cxififence  of  its 
own,  and  the  e.valted  irritability  thencefortli  depends  upon  an 
altered  nutrition,  which  continues  even  after  removal  of  the  ori- 
ginal eccentric  source  of  irritation."  In  their  external  manifes- 
tations, in  their  diinition  tlirough  a  period  of  years,  the  two  con- 
ditions may  be  wholly  alike.  The  simple  convulsions,  however, 
are  distinguished  by  their  pronounced  and  constant  relation  to 
denionsti-able  irritations,  and  by  yielding  to  the  appropriate 
treatment  directed  to  this  irritation. 

From  the  weight  of  Reynolds'  authority  we  feel  obliged  to 
enter  somewhat  more  into  detail  with  regard  to  his  views,  though. 
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still  but  briefly.  "We  cannot  deem  them  correct,  and  we  regard 
the  division  which  lie  makes  as  not  fortunate.  It  cannot  be 
doubted  that  in  epilepsy  a  peculiar  condition,  an  alteration  per 
se,  exists  in  the  central  nervous  system.  But  this  "epileptic 
change,"  *  to  the  further  discussion  of  which  we  shall  return 
below,  is,  in  our  opinion,  also  found  in  many  cases  that  Rey- 
nolds calls  eccentric  convulsions,  and  can  be  explained  simply 
according  to  Pflueger's  laws  of  reflex  action.  The  only  two 
grounds  which  he  adduces  for  the  division  do  not  render  it 
necessary.  For  at  any  rate  no  constant  relation  can  be  proved 
to  exist  between  the  single  seizures  of  eccentric  convnlsions  and 
any  irritation  whatever.  It  is  a  well-established  fact  that  in 
persons  who  have  become  subject  to  epileptiform  seizures  as  a 
result  of  a  cicatrix  or  some  such  cause,  these  seizures  do  not 
occur  only  or  exclusively  after  irritations  of  the  cicatrix,  but 
also  quite  spontaneously  or  after  mental  changes.  The  former, 
liowever,  would  necessarily  be  the  case  if  we  had  to  do  with 
"reflex  manifestations"  only;  for  certainly,  from  a  physiologi- 
cal point  of  view,  the  conception  of  these  has  no  other  signifi- 
cance than  that  the  same  connecting  link  of  irritation  always 
precedes  them ;  but  if  convulsions  appear  without  being  pre- 
ceded by  a  definite  external  irritation,  then  a  pathological  change 
of  some  other  kind  must  already  have  taken  place  in  the  reflex 
centre.  In  such  cases,  therefore,  we  shall  be  obliged  to  assume 
a  ]>eculiar  change  in  the  pons  and  medulla  oblongata.  But  even 
the  fact  that  recoveries  take  place  after  removal  of  the  irritation 
is  by  no  means  proof  of  an  essential  difference,  as  Reynolds 
represents  it,  for  it  chiefly  concerns  cases  which  come  under 
treatment  soon,  in  which,  therefore,  the  epileptic  change  has 
not  jM't  become  inveterate ;  and  it  is  well  known,  too,  that 
"  idi()j)atliic  "  epilepsies  are  relatively  the  most  curable  if  they 
are  still  r(?cent.  If  the  "reflex  epilepsy"  have  been  present  for 
3^enrs,  it  does  not  always  disappear  at  once  on  the  removal  of  the 
perij)lienil  irritation,  but  single  paroxysms  make  their  appear- 


'  In  the  conrso  of  this  account  we  ohall  always  employ  this  expreaaion  aod  not  that 
of  "  epileptic  condition,"  which  was  formerly  nsed  for  it,  so  aa  to  render  impoaaible  any 
confuKion  with  the  "  £tat  cpileptiquc,"  which  is  employed  in  French  in  a  wlxd]y 
different  scoae. 
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ance,  proving  that  we  have  to  deal  with  something  more  than  a 
simple  chain  of  reflex  nianifes-itatioiis,  for  otherwise  there  would 
be  nothing  to  excite  any  further  paroxysm  after  tlie  removal  of 
the  definite  pathological  irritant.'  Finally,  it  does  not  favor  the 
idea  of  simple  reflex  convulsions  that  (except  in  the  case  of 
wounds  of  tlie  head)  the  fii-st  jiaroxysm  follows  only  a  consider- 
able time,  perhaps  a  week,  after  the  establishment  of  the  ]>i.*riph- 
eral  irritation. 

Accordingly,  the  form  of  reflex  epilepsy  oiight  to  be  retained. 
Only  this  name  does  not  appear  to  lis  comprehensive  enough. 
We  shall  subsequently  have  to  explain  that  the  epileptic  change 
is  excited  and  brought  about  not  only  by  the  peripheral  nerves, 
bat  also,  though  less  often,  by  the  spinal  cord,  and  in  less 
frequent  oases  by  the  brain.  If,  therefore,  those  cases  are 
designated  as  idtopathic  or  primary  epilepsy  in  which  no  such. 
excitation  can  be  proved,  it  is  perhaps  not  injudicious  to  char- 
acterize by  a  name  which  commits  us  to  no  theory,  vix,,  '■^  sec- 
ondnr?/,^'  all  those  other  cases  in  which  an  affection  of  the  brain, 
the  spinal  cord,  or  the  peripheral  nerves,  is  present  as  a  source  of 
excitement  and  a  starting-point  for  the  disease.  Meanwhile,  we 
are  agreed  with  Reynolds  in  excluding  from  epilepsy  any  ejtilep- 
tiform  seizures  whicli  occur  quickly  for  some  few  times  in  conse- 
quence of  an  external  irritation,  and  disappear  just  as  quickly 
again  after  its  removal.  The  teething  convulsions  of  cliildrea 
furnish  the  type  of  these.  JFiiHcdcmalli/^ol  course,  the  process  is 
here  the  same  as  in  true  epile]isy ;  but  in  those  parts  of  the 
brain  which  will  be  mentioned  further  on,  no  evidence  can  be 
found  of  that  more  pernixinpnt  change  which  must  necessarily 
be  present  for  the  characterization  of  epilepsy.  Tlie  name  of 
Eclampsia  may  well  be  employed  for  these  conditions,  which 
Peter  Frank  very  properli*  designated  as  acute  epilepsy.  ^Ve 
shall  enter  into  this  more  fully  when  speaking  of  Eclampsia. 

Tims,  on  the  one  side  the  domain  of  the  epileptic  conditions 
lias  been  more  closely  limited,  in  part  correctly  and  in  part 
Tongly,  as  we  have  just  described,  while  in  another  direction  it 


'  A  pronoanced  case  of  this  kind  hoa  been  recently  reported  hy  IIit»g  in  hia  "  Unter- 
tadinngen  uber  du  Gehim,"  p.  187. 
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Bhas  within  tlie  last  ten  or  twenty  years  attaintTd  x  ttrnkfldlr 
increased  extent,  A  wliolo  series  of  eases,  the  clinical  pirture at 
which  would  formerly  have  fitted  into  the  frame  of  no  ottecf  tiw 

^recognized  groups  of  symptoms,  are  to-day  reckoned  asBgOefef^ 
following  the  example  of  Trousseau  and  especially  Qntaisiger. 
The  latter  writer  preferred  tlie  designation  of  "  eplleploid  camff- 
//07W,"  but  we  do  not  hesitate  to  call  thera  simply  epilepqr. 
AVhilfi  formerly,  in  characterizing  the  disease,  emphasis  was 
laid  n])on  the  convulsive  symptoms,  it  is  true  that  now,  from 
consideration  of  the  "little  attacks"  (petit  mal),  the  opiitiaa 
Jkis  gradually  gained  ground   I  hat  the  loss  of  consciousness  is 

Hto  he  rcgai-dtxl  not  only  as  of  eqnal  Bignilicance,  but  in  it  is  to 

Hbe  Hfmght  the  controlling  element  of  the  epileptic  attack.     The 

■  itudy  of  the  epileptoid  conditions  has  forced  this  way  of  looking 
Hut  ft   more  and   more  into  prominence.      In  fact,  the  varying 

■  /or»tis  under  which  they  present  themselves,  and  which  will  be 
BlIi'MeiilM'd  further  on,  lead  to  the  conviction  that  not  a  complete 
H||lti»||iii)H  of  consciousness  even,  however  short  it  may  have  been, 
HflUit  wIlKout  any  muscular  spasm,  is  necessary  to  character- 
H|ff»i  (III)  itlnensw^  as  epilepsy,  but  that  a  simple  dizziness  is  snffi- 

■  I'i' til,  ill  fiict,  any  alteration  whatever  of  the  mental  activity 
■Hitnniii)(    ]»rir»»xysmally,  such  as  hallucinations  and  the  like. 

•V  ''iiniHion  enu!»al  connection,  however,  viz.,  an  altered,  /.  «., 
lHtirtt«t(it>i|  M\>  tUnunisht>d,  degree  of  fulness  of  the  vessels  of  the 
)»r.»Jn,  t'M()»r«iee>«  nil  these  varying  features  of  the  paroxysms  one 
HMli  i»Ho(l>ei,  nnd  makes  them  comparable  with  the  great  attacks 
of  \\\tt  iirdlnni  V  forms  of  epilepsy.    Of  this  we  shall  say  more 

1 1  i'.«n  he  p|^^Vl>^  fjvm  the  course  of  the  epileptoid  conditions 

tluH^  «ililiiiU{iU  ehrtme^\^ri2^^l   s^>metimes  by  the  most  peculiar 

•JHM''»«M»!»»  \\u^y  mtt^^  p»^enfially  with  the  ordinary  forms  of  the 

dispi.i  I  iiti^i  (1^,,  rf>tfrfiftc  dkamge  lies  at  the  root  of  them 

_li»ii.     r...   i,ti,4A^,\,^  |h,,y  ,»,^»  oft<«  preceded  by  a  distinct  indn- 

^^tahlo  iujni,> ,  <»r  «)uHi\jtr  their  prepress  spasmodic  symptoms 

^P*MMs  ^\  ^x%\,  y\f  \\\\\{\r\\  oxi<«t>  but  which  gradually  develop 

Hp«iv«U)&Mi^\n  vlmmoh'HMio  f.\ntMres  of  the  disease;  or  again 

^*  •^Iw  «n«ok  in«v>   *)>)>«\r  snddenU-,  when  for  a  long  time 

*w*  1»4  i>xlst,\l  ,ml^Y  \\\o  i)HU>4initc  epileptoid  attacks.    Recetit-     , 


ly,  however,  Westplial '  lias  insisted  quite  properly  that  we 
should  not  go  too  lar  in  this  direction,  that  we  ghould  not 
at  onre  declare  every  patient  to  be  an  epileptic  who  occasion- 
ally presents  epileptoid  or  epileptiform  accesses.  According 
to  his  experience,  he  regards  these  attacks  as  among  the  most 
frequent  symptoms  in  luental  and  nervous  diseases  ol"  tlie  most 
varied  nature,  without  the  chamcter  and  essential  natur«»  of  these 
diseases  being  determined  by  their  oocnirrence  in  single  instances, 
i.  €.,  without  tlieir  being  thus  stamped  as  epili-psy  proper.  We 
shall  endeavor  further  on  to  determine  where  the  boundary  lines 
should  be  drawn  in  this  matter,  what  pjiti^nta  wltli  epileptoid 
eeizures  may  yet  be  regarded  as  suffering  from  epilepsy  proper. 

Wliile,  therpfore.  we  consider  the  estahlislinu'nt  ol'  these  con- 
ditiuns  in  true  epilepsy  as  essentially  correct  in  the  present  state 
of  our  knowledge,  we  cannot  say  the  same  for  ^^epil.  spinalis^'''' 
A  tenn  which  has  been  brought  into  use  especially  by  Brown- 
S^iiard.  Of  course,  if  we  use  this  designation  for  those  cases 
in  which  an  actually  existing  epilepsy  is  developed  in  conse- 
quence of  an  affection  of  the  spine,  it  would  have  a  certain  jus- 
tification. Still  it  is  supertluons,  for  here  the  name  of  secondary 
epilepsy,  as  above  proposed,  is  in  our  judgment  amply  sufficient. 
We  must,  however,  very  decidedly  protest  against  the  abuse 
which  has  recently  come  into  vogue  of  describing  as  spinal 
epilepsy  the  clonic  and  tonic  spasmodic  seizures  which  occur  as 
a  symptom  in  spinal  atfecttons,  which  remain  confined  to  the 
extremities  or  even  to  the  legs,  and  are  not  accompanied  liy  any 
trace  of  mental  changes.  With  just  as  much  propriety  could  we 
speak  of  a  spiniil  accessory  or  median  epilepsy  in  the  case  of 
clonic  twitchingsof  the  nniscles  of  the  lingers  or  neck  which  pro- 
coed  from  II  periphenil  affection  of  the  niedian  or  spinal  accessory 
nerve.  In  our  opinion  it  is  most  judicious  to  let  the  expression 
fall  entirely  into  disuse,  for  on  one  hand  it  is  unnecessary,  and, 
on  the  other,  it  onl3'  leads  to  confusion. 

From  all  that  has  been  said  so  far,  it  follows  plainly  that  it 
is  not  possible  at  the  present  time  to  give  a  brief  definition  of 
fpilepsy.     In  the  following  propositions,  the  reasons  for  wlii<'h 
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are  in  part  to  be  found  in  the  course  of  the  account,  are  com- 
prt'hciidi'd  Lh(i  most  im])ortant  clianictt'iistics  of  ihe  disease. 

Vp  to  the  present  time  epik^psy  is  only  a  clinico-syniptorna- 
tol<>,ci;ical  conception,  such,  e.  g.,  as  apoplexy,  but  not  at  all  an 
anatomifal  one,  as  e.  ff.,  cerebral  Lenioriliage.  Nevertheless, 
it  must,  according  to  all  our  present  knowledge,  be  adhered  to 
as  tlie  designation  of  a  perfectly  delinile  morbid  condition. 

This  morbid  condition  is  composed  of  two  factors:  of  a  per- 
sistent change  in  the  central  nervous  system  on  the  one  hand, 
and  on  tlie  otiier,  of  external  symptoms,  which  occur  partly  in 
paioxysms,  and  are  in  part  continuously  present.  The  mere  form 
of  the  paroxysms  does  not  alone  warrant  the  assumption  of  an 
epileyisy,  for  they  may  be  produced  in  a  precisely  similar  Avay  by 
various  other  causes. 

The  anatomical  clianges  which  undcrli*^  the  group  of  symp- 
toms called  epilepsy,  and  which,  in  a  given  case,  are  somewhat 
variiible  and  more  or  less  clearly  marked,  are  to  be  sought  for  in 
those  sections  of  the  central  nervous  system  which  include  the 
pons,  (he  medulla  oblongata,  and  the  upper  part  of  the  cer\-ical 
medulla.  We  are  still  unaware  wliether  these  changes,  which 
constitute  the  essence  of  epilepsy,  also  take  place  still  further 
u]>  or  down  in  the  brain  and  spinal  cord,  but  tiiis  is  not  ]»robable. 
We  must,  of  course,  disregard  such  changes  in  the  brain  and  cord 
as  are  a  cojisequence  of  the  seizures. 

These  changes  and  processes  in  the  above  mentioned  portions 
of  the  brain  are  up  to  the  present  time  unknown  in  tlieir  essence 
and  nature,  and  either  come  into  existence  there  primarilj-  or 
are  excited  secondarily,  either  by  the  peripheral  nerves,  the 
cerebrum,  or  the  spinal  cord. 

The  group  of  symptoms  in  the  individual  seizures  corresponds 
physiologically  to  an  excitation,  or  again  to  a  fatigue  of  all  or  of 
the  single  motor  and  vaso-motor  nerves,  the  nuclei,  /.  fj. ,  theretlex 
centres  of  wliicii,are  situated  in  the  parts  of  tlie  brain  referred  to. 

Finally,  the  idea  of  chronicity  belongs  to  the  characteriza- 
tion of  epilepsy.  In  the  so-called  acute  epilepsy  or  eclampsia 
the  central  changes,  which  properly  constitute  the  essence  of  the 
disease,  are  wanting. 
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account  of  the  series  ol  experiments  which  liavo  l>eeii  undertaken 
for  the  purpose  of  gaining  a  clearer  insight  into  ihe  nature  of 
epileps}'.  In  bringing  them  together  in  this  place,  our  chief 
object  is  to  render  the  subsequent  explanation  of  the  pathology 
of  the  disease  easier  to  understand,  and  to  enable  the  read*u"  to 
obtain  a  connected  survey  of  tlic  material  which  can  be  utilized 
in  building  up  a  pathology  of  the  affection.  The  experiments 
may  naturally  be  di\'ided  into  two  series:  the  one  refers  to  the 
mode  of  origin  and  the  character  of  the  epileptic  change,  the 
other  to  the  genesis  and  nature  of  the  seizures. 

Brown- Sequard'  for  some  twenty-five  years  has  occupied 
himself  almost  uninterruptedly  with  the  artilicial  production  of 
epilepsy  in  guinea-pigs,  a  species  of  animals  espf-'cially  well 
fitted  for  the  purpose.  In  these  animals,  after  the  wounding  of 
various  portions  of  the  nervous  sj^stem,  an  epileptic  state  is 
gradually  developed ;  as  after  lesions  of  the  spinal  cord,  section 
of  one  or  both  of  the  sciatic  nerves,'  wounding  of  the  medulla 
oblongata,  or,  finally,  of  the  peduiiculus  cerebri,  or  the  coi-pora 
qaadngf^mina.  Of  course  we  canjiot  in  this  ]ilace  repeat  all  the 
multifarious  details,  and  therefore  present  only  tliose  which  are 
most  important.  With  the  peripheral  nerves  this  effect  follows 
after  section  of  the  internal  popliteal,  the  trunk  of  the  sciatic,  and 
the  posterior  roots  of  the  nerves  of  the  leg  ;  with  the  spinal  cord 
it  most  readily  follows  after  complete  section  of  one  lateral  half, 
but  also  if  the  posterior  columns,  the  gray  posterior  horns,  and 
a  portion  of  the  lateral  columns  are  simultaneously  divided,  or  if 
only  the  two  posterior,  lateral,  or  anterior  columns  are  separately 


*  His  publications  on  thia  subject  are  scattered  throu(;h  various  jouraala  ;  tbe  results 
ofhigeariier  labors  are  contained  in  bis  book  :  "  Researches  on  Epilepsy;  its  artificial 
ptodactiou  in  animnlB,  and  its  etiology,  nature,  and  treatment."  Boston,  1857.  His 
Uter  investigations  are  found  chiefly  in  the  Journal  de  physiologi«  de  ITiomme,  Vols  L 
»o<i  IIL,  1858  and  18(10,  and  in  Vols.  I.  to  IV.  of  the  Archives  de  Phyfiiologie  normale 
rtpaihologiqne  (J9«>«i/»-£»y«rtrrf,  Ghareot,  Vuljiuin),  1808-1872. 

'  Thfse  facts  had  already  been  obiterved  by  Viilpian  ;  compare  Arch,  de  pbysiol4^ie, 
<tc.,  1800,  p  2d7;  and  Analogies  bei  Raua  teiupoiiiria,  by  ik/tiff, 
VOL.  XIV.— 13 
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out  throngh,  or  if  the  whole  spinal  cnrd  is  divided,  or  finally,  if 
a  simple  puncUin'  is  made  in  it.  These  wounds  producn  the 
most  di^cidt'd  effect  when  mado  in  the  tract  from  the  eighth  dor- 
sal to  the  second  lumbar  vertebra,  though  t!ie  result  sometimes 
follows  even  after  a  wound  of  any  other  portion.  After  a  short 
time  11  state  of  increased  excitability  is  developed  ;  spasmodic 
twiteliings  iu  certain  groups  of  muscles  first  appear,  and  then 
complete  epileptic  seizures.  On  an  average,  and  most  frequentl}', 
from  four  to  six  weeks  (11-71  days)  elapse  before  their  first 
occurrence.  The  attacks,  in  part,  break  out  spontaneously,  or 
they  are  deteriuined  by  the  irritation  of  a  definite  portion  of  the 
skin,  which  Brown-Seqnard  designates  the  epileptogenous  zone. 
Thi^i  includes  the  cheek  and  the  antero-lateral  region  of  the  neck 
(trigt-miiius  and  occipitalis),  and  is  always  found  on  the  sanio 
side  upon  wliicli  the  cord  or  sciatic  nerve  was  wounded,  but,  on 
the  contrary,  is  on  the  opposite  side  in  wounding  of  the  eras 
cerebri.  Tliis  zone  is  indicated  by  a  certain  degree  of  anaesthesia. 
Slight  irritations  of  it,  pulling  of  the  hairs,  and  the  like,  are 
sufficient  to  produce  the  attack.  Sometimes  the  epileptogenous 
zone  extends  downwards  almost  the  whole  length  of  the  verte- 
bral column.  The  attacks  now  occur  with  varying  frequency, 
sometimes  very  often.  After  the  ejtileptic  state  has  lasted  for  a 
long  time,  perhaps  for  years,  it  gradually  subsides,  and  in  the 
same  proportion  the  anaesthesia  of  the  einleptogenous  zone 
diminishes.  If  it  has  been  produced  by  a  section  of  the  sciatic 
and  a  rapid  union  of  the  ends  of  the  nerve  has  taken  place,  the 
epilepsy  also  disappears  again  rapidly.  Finally,  it  is  also  a  very 
uoteworthy  fact  that  the  young  of  such  guinea-pigs  may  he 
spontaneously  epileptic,  /.  e.,  without  any  injury'  having  lieen 
inflicted  on  them. 

Tills  is  what  is  most  essential  in  Brown-Sequard's  very 
numerous  experiments.  The  same  facts  have  been  deti-rmined 
by  Schiff  and  Westplial.  I  may  add  from  my  own  experiments 
upon  guinea-pigs  that  in  a  very  strong  animal,  in  which  the  cord, 
with  the  exception  of  the  posterior  columns,  was  divided  at  the 
level  of  the  third  lumbar  vertebra,  the  most  violent  seizures  set 
in  at  the  end  of  only  thirty-six  hours,  death  occurring  in  the 
course  of  them  from  osdema  of  the  lungs ;  and  Schiff  saw  them 
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set  in  after  thiT'e  and  four  days.  Moreover,  the  pxperiments  liare 
been  confirmnd  in  regard  to  cats  and  rabbits,  although  not  as  yet 
in  a  thoroughly  satisfactory' manner.  SchiU'has  also  observed 
con%'nlsions  in  dogs  at  the  end  of  th«  first  week  after  wounding 
the  cord  in  the  cervical  region,  yet  the  animals  at  the  same  time 
retained  consciousness,  quite  contrary  to  the  case  of  Brown- 
Sequard's  gninea-pigs. 

Westphal*  produced  an  epileptic  state  likewise  in  guinea-pigs 
in  another  way.  If  the  animals  are  given  light  blows  upon  the 
head,  an  attack  of  gen^'ral  convulsions  results.  Tlten,  for  a  con- 
siderable time  nothing  special  is  to  be  noted  ;  but  after  the  lapse 
of  some  weeks  the  animals  behave  exactly  in  the  same  way  as 
those  in  which  the  spinal  cord  or  the  sciatic  has  been  wounded, 
1. «?.,  upon  irritation  of  the  above-mentioned  epilejitogenons  zone, 
or  even  apparently  spontaneously,  general  convulsions  break 
oat  in  which  coma  is  also  sometimes  present,  but  at  other  times 
appears  to  be  absent.  This  state  lasts  for  from  six  weeks  to  six 
montlis.  At  the  autopsy  AVestphal  constantly  found  small 
hemorrhages  in  the  spinal  cord  and  in  the  upper  jjart  of  the 
cervical  medulla. 

nitzig '  has  recently  furnished  a  further  interesting  contribu- 
tion to  the  pathogenesis  of  epilepsy,  as  he  has  been  able  to  cause 
it  by  the  artilicial  production  of  morbid  processes  in  the  cortical 
portion  of  the  brain.  If,  e.  ff.,  he  removed  the  cortical  centre 
which  controls  the  anterior  extremity,  well-marked  epileptic 
seizures,  beginning  spontaneously,  set  in  after  a  longer  or 
Bborter  time,  once  on  the  very  next  day,  or  after  from  three  to 
six  weeks. 

The  significance  of  these  various  series  of  inquiries  as  to  the 

etiologj'  and  pathology  of  the  epileptic  state  in  man  we  tshall 

have  numerous  occasions  to  allude  to  in  the  further  conrse  of 

this  account. 

Experiments  have  advanced  us    decidedly    further  in    the 

knowledge  of  the  epileptic  seizure.     A,  Cooper  -  even  sought  to 


'  Lehrbneh  der  PhyBJologie.  Lahf,  18.^3-50. 
'  Berliner  Win  Wochcnachr.  1871.  No.  5J8. 

•  Untersuchnnjrcn  ttbcr  das  Gehirn.    Bfirlin,  1874.    p.  271. 

*  Guy's  Ho«piUl  Reporta.  Vol.  I.    London,  1830. 
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prove  by  experiments,  which  wcie,  to  be  sure,  very  meagre  and 
defective,  tliat  ligalian,  equivalent  to  compression  of  the  carotids 
and  vertebral  artprietj,  inducted  epileptic  seizures.  Travers,  like- 
wise, and  Marsliall  Hall  insisted  upon  the  resemblance  of 
echiniptic  and  epileptic  paroxysms  to  the  symptoms  occurring 
after  the  loss  of  great  quantities  of  blood.  Kussuiaul,  however, 
was  the  lirst,  in  a  work  carried  out  in  conjunction  with  Tenner, 
to  arrive  at  a  great  series  of  important  and  well-established 
results.  We  can,  of  course,  in  this  place  only  quote  the  most 
essential  of  them.  In  the  lirst  place,  Kussnuxul  showed  incon- 
trovfrtibly  tliat,  when  the  brain  is  rapidly  deprived  of  arte- 
rial blood,  either  by  bleeding  or  b}''  the  ligation  or  compres- 
sion of  the  four  great  arteries  going  to  the  head,  in  vigorous 
animals  not  etherized,  coma  and  general  ejiileptic  twitchings  an» 
invariably  produced  by  it,  and  that  these  symptoms  quickly 
disappear  when  the  obstacle  to  the  current  is  removed,  unless  it 
have  renuiined  too  long. 

Direct  exaniiiialion  of  the  brain,  by  means  of  the  method 
introduced  by  Bonders,  proved  the  actual  presence  of  anaemia 
of  that  organ.  Further  experiments  taught  Lim  that  the  start- 
ing-point of  the  convulsions  was  to  be  sought  in  the  excitable 
motor  portions  of  the  brain  lying  beliind  the  optic  tlialami  ;  that, 
moreover,  the  s])inal  cord  during  the  seizure  serves  only  as  a 
conductor,  but  that  antcmia  of  this  part  does  not  result  in 
twitcliings.  A  critical  vit?w  of  the  sj^mptoms  present  in  man, 
and  the  comjiarison  of  them  with  the  results  of  experiment,  h'd 
Kiissmaul  and  Tenner  to  the  conclusion  :  1st,  that  a  circum- 
scribed anatomical  change  in  the  brain  cannot  be  regarded  as  the 
immediate  cause  of  epileptic  seizures  (because  the  coma  neces- 
sarily points  to  a  simultaneous  participation  of  the  cerebrum) ; 
2d,  that  the  proximate  cause  of  the  seizures  might  not  be  any 
change  of  long  continuance  or  constant,  or  even  a  grosser  one 
appreciable  by  the  anatomist,  but  merely  a  change  of  a  transient 
kind.  In  order  to  prove  tlie  hypothesis  that  epileptic  accidents 
may  be  induced  by  means  of  vascular  contraction,  through  llie 
medium  of  the  vasomotor  nerves,  they  then  endeavored  to  pro- 
duce amemia  of  the  brain  and  the  paroxysms  by  faradization  of 
the  cervical  sym pathetics.     They  succeeded  in  this,  however, 
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only  in  a  single  instance,  and  tlien  only  in  an  animal  in  which, 
besides  this,  both  subclavians  and  one  carotid  were  ligated.  I, 
too,  have  attempted  this  latter  mode  of  experimentation,  with  a 
negative  result.  Tlie  reason  of  this  failure  is  clear :  as  I  have 
proved,*  only  a  portion  of  the  nerves  of  the  cerebral  vessels  rnn 
through  the  cervical  sympathetic;  according  to  A.  Schultz,' 
indeed,  only  abnormal]3^ 

Further  than  this,  I  have  endeavored  (1.  c),  by  irritation  of 
the  peripheral  sensory  nerves,  to  produce,  as  a  reflex  effect,  con- 
striction of  the  arteries  of  tlie  brain,  and  tlius  a  cerebral  ana;mia. 
My  positive  results  have  been  conlirnu'd  by  some  very  success- 
ful experiments  of  Krauspe,'  while  avoiding  several  suurcns  of 
error  proved  by  Riegel  and  Jolly*  to  exist  in  my  experiments  ; 
and  certainly  this  was  antecedently  probable,  judging  from  our 
former  physiological  knowledge. 

It  has  therefore  been  proved  by  Knssmaul  that  cerebral  anae- 
mia stands  in  definite  relations  to  the  epileptic  seizure  ;  we  shall 
have  to  enter  into  the  details  further  on.  How  is  the  case  now 
with  hypersemia  of  the  brain  ?  Kiissmaiil  and  Tenner  tested  this 
question  by  ligating  the  internal  and  external  jugular  veins  in 
rabbits,  after  section  of  the  sj'mpathetics  in  the  neck,  but  no 
epileptic  tremblings  broke  out.  Quite  a  number  of  years  later, 
to  be  sure,  Landois*  maintained  this  view,  though  Hernuxnn  and 
Escher*  re-established  the  correctness  of  the  statements  of  Kuss- 
manl  and  Tenner  in  regard  to  rabbits,  n(ttwithstanding  that  in  the 
case  of  cats  tliey  were  able,  by  occlusion  of  the  veins  which  lead 
tlie  blood  from  the  brain,  to  produce  exactly  the  same  group  of 
symptoms  as  in  occlusion  of  the  cerebral  arteries,  although  it 
was  somewhat  more  slowly  dH'veloped. 

Besides  this,  Kussmaul  and  Tenner  made  experiments  to  test 
a  well-known  hypothesis  of  M.   Hall,'  according  to  which  the 


"  Virchow's  Arch.   Vol.  XL. 

»  PeteralmiKer  tned.  Zeitschrift    VoL  XL 

*  Virchow's  Arch.    Vol.  LII. 

*  Ibid.    Vol.  LIX. 

*  Centralbl.  ftir  d.  roed.  WisKnaoh.  1867. 
•PBueger'd  Arch.  Vol.  III. 
1  Memohs  oa  the  nervous  s^atem.     London,  1637. 
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course  of  the  symptoms  in  the  epileptic  seizure  would  be  the^ 
following  :  1st.   Excitation  of  a  sensory,  spinal,  or  cerebral  nervt 
or  even  direct  ci^ntrul  excitation  ;  2d.  Thereby  are  caused  :  a, 
rellex  tonic  spasm  of  tlie  muscles  of  the  neck  especially  (tracht 
Usmus),  by  which  the  veins  of  the  neck  are  cumpressed  (spliagU 
tismus),  and  thus  the  comatose  symptoms  excited  ;  b,  a  reflej 
tonic  spasm  of  the  muscles,  closing  the  rinia  glottidis  (laryngis 
mus),  leading  to  asphyxia,  and  through  this  to  the  geneml  con- 
vulsions.    Kussmaul  and  Teiiuer  established   the  already  well 
known  fact  that  occlusion  of  tlie  larynx  jiroduces  coma  aud^ 
convulsions.     They  were  obliged,  in  accordance  with  the  experi- 
ments adduced  in  the  foregoing  paragraph,  to  pronounce  against 
the  trachelisnius  theory.     On  tlie  other  hand,  Russell  Ke3no]d3 
(I.  c.)  has  shown  tliat  a  contractiuu  of  the  muscles  of  the  neck 
produced  by  electrical  irritation  results  in  stasis  in  the  veins  of 
the  neck  and  cerebral  disturbances. 

With  rngard  to  the  anatomical  starting-point  of  general  con- 
vulsions in  the  epileptic  seizure,  numeruus  experijuental  studies 
have  been  published.  As  already  related,  Kussmaul  and  Tenner 
established  it  in  the  ])arts  of  the  bniin  ]}ing  between  the  spinal 
cord  and  the  crura  cerebri,  consequently  in  the  ]>ons  and  medulla 
oblongata;  Brown-Sequard  and  Schiff  arrived  at  analogous  con- 
clusions. Then  I  have  shown '  that  the  convulsion  centre,  i.  c, 
that  circumscribed  spot  from  which  the  whole  body  of  the 
vuluntary  muscles  may  be  thrown  into  tonic  and  clonic  spasms 
through  relle.x  excitation,  is  to  be  sought  for  in  the  pons.  In 
reference  to  the  spinal  cord,  Kussmaul  and  Tenner  have  already 
established  the  fact  that  in  convulsions  from  excessive  bleeding 
it  serves  as  a  conductor  only  ;  that  no  convulsive  motions  start- 
ing from  it  can  be  excited  by  anaemia.  This  fact  I  have  been 
able  to  establish  as  indubitably  correct,  in  opposition  to  certaii^ 
recent  statements,  which,  moreover,  do  not  seem  to  be  based  on 
experiments.*  From  this,  however,  the  conclusion  must  not  be 
drawn  that  also  in  epilepsy  proper  the  spinal  cord  acts  simply 
as  a  conductor  du2ing  the  seizure  ;  for  it  is  of  course  well-known 
that,  under  certain  circumstances,  complete  epileptic  convulsions 


'  Virchow's  AtcIut.  Vol.  XLIV. 


« Ibid.  VoL  XLIX. 
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may  take  their  origin  fwjiu  it  alone,  and  tliis  phenomenon  has 
even  led  to  the  desigtiatiun  epilepsia  spinalis.'  Still,  some  inter- 
esting t-xpeiimeuts  of  Biow  n-Seq^Liatd  seem  to  favor  the  view  that 
the  function  of  tlie  spinal  cord  in  the  seizure  is  only  that  of  a 
conductor.  In  epileptic  guiaea-pigs  he  witnessed  the  absence 
of  convulsions  in  the  hind  leg  of  the  side  on  which  the  spinal 
cord  was  divided  ;  but  besides  this  he  also  found  the  folluwiug: 
if  a  gninea-pig  has  been  mado  epileptic  by  section  of  one  poste- 
rior column  and  the  neighburiiig  gray  subistance,  whili^  the  ante- 
rior column  J6  left  untouched,  the  voluntary  movements  remain 
intact  on  both  sides,  and  nevertheless  the  convulsions  are  absent 
on  the  side  of  the  section.  From  this  Brown-Sequard  concludes 
that  certain  portions  ttf  tlie  spinal  cord  convey  tiie  impulses  to 
voluntary,  and  others  those  to  the  spasmodic  uiuvenients. 

Perhaps  still  another  conclusion  can  be  added  to  this  last 
experiment.  We  mentioned  above  (p.  191)  that  it  is  wholly 
unknown  wliether  the  medulla  spinalis  partakes  in  the  cliange 
which  constitutes  the  essentia!  feature  uf  e])ilepsy.  This  experi- 
ment appears  to  us,  at  all  events,  not  to  favor  that  view. 

Brown-Sequard  then  made  the  furtlier  observation  on  the  epi- 
leptic animals  that  the  commencing  seizure,  in  which  the  h<.'ad  is 
[Ti?gularly  turned  towards  the  side  of  the  injury,  may  be  arrested 
[by  a  sudden  vigorous  turn  towards  the  opposite  side,  and  its 
'further  development  prevented.  Who  does  not,  in  this  connoc- 
Ition,  at  once  think  of  the  popular  remedy  of  forcing  open  the 
[thumb  and  the  like  I  There  will  also  be  an  arrest  of  tlie  seizure 
•if  the  epileptogenous  zone  is  touched  not  lightly  but  strongly,  if 
[it  is  burned  or  cut ;  in  fact,  it  thereby  loses  its  epileptogenous 
^capacity.  The  seizure  may  also  be  arrested  if  a  strong  stream 
)f  carbonic  acid  is  brought  to  bear  upon  the  mucous  membmne 
)f  the  thi'oat.  Tliis  last  communication,  which  was  only  very 
3cently  made  by  Brown-Sequard,  has,  indeed,  alreadj^  been  con- 
tested by  F'ilehne,'  who  never  succeeded  in  cutting  short  the 
[jeizore  by  ever  so  strong  a  stream  of  carbonic  acid. 


■  ComparA  especially  ITiUopeati,  Des  accidenU  conmlaifs  dons  lea  maladies  de  I* 
moelle  i.pinicre.     Pari«,  1871. 

*  Aicfaiv  TOD  Jiekhert  and  Dubom,  1873, 
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Etiolt^y. 

If  tlie  causes  of  epilepsy  are  to  be  studied,  a  correct  methml 
of  examination  must  of  course  be  followed.  This  would  require 
no  sjKicial  mention,  if  a  false  way  of  drawing  a  conclusion  weri* 
not  often  made  use  of  so  soon  as  we  Lave  to  do  with  a  special 
case,  in  deciding  from  any  fact  whether  it  be  the  cause  of  the 
epilepsy  or  not.  'We  will  give  an  exaiTiple.  Some  one,  who  has 
lutherto  ai>peaied  well,  is  violently  alarmed,  experiences  an  epi- 
leptic attack,  and  afterwards  rninains  epileptic  ;  therefore,  it  is 
decided,  the  fright  was  the  cause  of  the  epilepsy.  We  consider 
this  wrong.  The  only  direct  sequence  furnished  by  the  facts  is 
that  the  fright  provoked  the  epileptic  seizure. 

In  our  opinion  it  cannot  be  kept  too  prominently  before  us, 
even  in  regard  to  the  etiology,  that  we  must  draw  a  clear  distinc- 
tion between  the  central  epileptic  change,  in  tlie  sense  in  which 
we  have  presented  the  idea  above,  and  I  he  symptomatic  expres- 
sion uf  it,  viz.,  the  seizures.  The  question  as  to  the  causes  of 
epilepsy,  then,  breaks  up  into  two  parts  : 

1.  What  lujlaenres  2>/"«^^vc<?  the  epihqyfic  change  f  and 

2.  What  pfoduce  the  outhfeak  of  the  symptoms  ? 

There  can  scarcely  be  room  to  doubt  that  a  change  such  as 
that  which  lies  at  the  root  of  epilepsy  and  constitutes  its  essen- 
tial character,  a  change  of  so  thoroughly  chronic  a  kind,  can 
also,  in  analogy  with  other  morbid  processes,  develop  only 
slowly  and  gradually.  It  is  of  course  conceivable  that  some  con- 
dition, having  an  acute  and  transient  action,  shall,  on  some  one 
occasion,  give  the  lirst  impulse  to  the  development  of  the  change, 
just  as  oc^casionally  tlie  development  of  a  malignant  tumor  may 
be  caused  by  an  injury  ;  but  these  cases  form  the  marked  excep- 
tions. 

If  we  analyze  the  individual  cases  of  epilepsy  according  to  the 
various  conditions,  which,  with  varyjng  frequency  to  be  Bure, 
may,  in  accordance  witli  our  experience,  lead  to  the  develo]>ment 
of  the  epileptic  change,  they  naturally  fall  into  three  great 
classes  : 

a.  Cases  in  which  the  disease  is  produced  by  factors  of  a 
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idnd  not  appreciable  anatomically,   which  at   times  affect  the 
nervous  system  alone,  at  otliers  the  whole  organism. 

b.  Cases  in  which  lesions  of  a  dettnite  anatomical  kind  affect- 
ing tlie  nervous  system  act  as  the  cause. 

c.  Cases  in  which  no  causes  are  conceivable,  or  can  be  assigned 
with  any  degree  of  probability,  where  we  must,  therefore,  assume 
a  spontaneous  development  of  the  disease. 

As  to  a.  Here  inherited  tendency  occupies  the  first  place. 
The  significance  of  this  at  the  present  day  no  longer  needs  to  be 
proved  by  statistics  and  special  instances,  it  is  a  fact  noticed  and 
conceded  by  all  observers.  The  assertion  may  suffice  that  Eche- 
verria  out  of  three  hundred  and  six  patients  under  his  own 
observation  had  eighty  with  a  hereditary  tendency.  And  in 
regard  to  this  the  idea  of  inherited  tendency  should  not  be  taken 
in  the  limited  sense,  as  if  strictly  epilepsy  only  in  the  ancestors 
led  to  the  re-development  of  the  disease  in  the  descendants.  Far 
otherwise,  daily  experience  teaches  us  that  the  children  of  those 
parents  also  may  become  epileptic  who  have  been  mentally  dis- 
eased, but  who  have  never  suffered  from  convulsive  affections. 
The  fact  is,  hereditary  disposition  must  be  taken  in  a  far  broader 
sense,  and  the  propositirm  may  be  enunciated  that  any  neurosis 
in  the  parents,  whether  it  be  of  a  ligliter  or  more  serious  kind, 
may  plant  in  the  children  the  germ  winch  may  develop  into  epi- 
lepsy. This  obtains  not  only  in  regard  to  hysteria,  hypochon- 
dria, and  catalepsy,  but  I  have  observed  cases,  where,  e.  r/.,  the 
mother  suffered  for  many  years  from  pronounced  migraine,  and 
with  this  exception  there  was  absolutely  nothing  else  in  the  Avay 
of  family  tendency  to  be  found,  and  yet  a  daughter  was  hysterical, 
and  a  son  epileptic  ;  from  my  experience  I  am  even  inclined  to 
ascribe  to  neuralgias  of  many  years'  standing  in  tlie  jjarents  a 
capacity  of  producing  epilepsy  in  the  children.  There  are  even 
not  wanting  instances  where,  in  connection  with  a  mere  "nerv- 
ousness" of  the  ancestor?,  epilepsy  made  its  appearance  in  the 
descendants.  We  must,  however,  also  give  special  prominence 
to  alcoholism,  of  the  great  importance  of  which  in  the  causation 
of  epilepsy,  as  well  as  of  other  nervous  lesions,  in  the  children  of 
those  who  are  victims  of  it,  we  can  ounselves  add  a  number  to 
the  already  well-known  and  numerous  examples.     It  seems  to 
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make  little  essential  difference  whetlier  in  all  these  oases  diseas 
exist  in  the  fatlier  or  the  mother  ;  it  is  not  even  necessary  for  it 
to  be  the  parents  directly  ;  a  neuropathic  tendency  in  the  familj 
generally  suffices.  Occasionally  a  generation  may  be  skipped,  auc 
it  may  even  happen  tliat  the  progeny  of  epileptics  remain  per- 
fectly healthy  ;  this  latter  is,  to  be  sure,  but  rare,  and  the  advic 
given  even  by  Boerhaave,  that  epileptics  hud  best  reniaui  unmar-» 
ried,  is  decidedly  judicious,  if  it  could  only  be  carried  out 
practice.  It  is  proved  by  numerous  examples  that  epilepsy  also 
belongs  among  the  varitms  diseases  fi'um  which  the  cLLldreu  of 
consanguineous  nuirriages  suffer. 

That  phtliiiiis  in  the  parents  entails  a  tendancy  to  epilepsy  in  the  children,  is  in 
our  opiiiioD  Dot  correct,  and  if  tliis  relation  often  presents  itself,  it  is  certainly 
explained,  as  already  obaorvcd  hy  Hassc;,  by  the  acLuully  very  great  frequency  of 
phthisis.  All  the  arguments  brou'jht  forward  again  recently  hy  Echevcrria  in  favor 
of  the  connection  between  the  two  diaeaaes  losa  their  importance  in  view  of  this 
fact. 


If  epilepsy  is  hereditary,  the  first  occurrence  of  its  symptoms 
ia  generally  early  ;  according  to  Echevcrria,  before  puberty ; 
according  to  RL-ynolds,  not  hiter  than  the  twentieth  year.  Our 
own  experience  agi-eus  with  the  latter,  and  it  may,  tlierefore,  in 
general  be  assumed  that  an  individual  with  a  hereditary  predis- 
position, remaining  healthy  up  to  the  twentieth  year,  will  also 
escape  epilepsy  after  that,  so  far  as  its  development  is  excited 
by  the  inherited  tendency  alone.  I  will  also  add  that  such  indi- 
viduals often  suffer  from  eclampsia  as  early  as  during  the  first 
dentition,  but  afterwards  again  remain  apparently  healthy  up  to 
the  outbreak  of  tlie  eyulepsy. 

As  compared  with  inherited  tendency,  all  the  other  influences 
which  affect  the  organism  or  the  nervous  system  as  a  wliole  are 
inferior  in  their  capacity  for  exciting  the  central  epih-ptio 
change.  Such  a  capacity  is  ascribed  to  many  influences,  though, 
as  already  mentioned,  of  some  it  can  only  be  proved  with  cer- 
tainty that  they  caused  the  first  seizure  ;  on  the  other  hand,  some 
seem  to  liave  been  actually  capable  of  evoking  the  epileptic 
change,  although  less  frequently  thjin  is  usually  assumed. 

Among  the  latter  the  habitual  drinking  of  considerable  quan- 


titles  of  alcoholics — drunkenness,  in  fact — assumes  the  first  place; 
epilepsia  potutunun  has  U)ng  b«en  recognized.  ApiuL  fioiu  the 
complication  with  the  usual  sjinptoius  of  alcoliolisiii  in  Llie  iiittJi'- 
vala,  this  does  not  differ  in  its  seizures  from  the  ordinary  form. 
The  seizures  are  not  always  preceded  by  other  severe  syiujitoms 
of  alcoholism,  but  sometimes  even  form  tliu  beginning  of  the 
Series.  At  times  tlie  first  seizure  appears  in  cunjunetiou  with  a 
severe  fit  of  intoxication,  but  again  at  other  times  just  wlien,  for 
Eome  reason,  tliere  lias  been  a  temjiorary  total  abstinence  ;  in  still 
other  cases  some  external  accidental  cause  occasioned  the  first 
attack. 

It  is  worthy  of  mcntioa  that  the  various  cxporhncnters  have  t>cen  unable  to  pro- 
duce epileptic  seizures  in  animals  by  the  contiinmtl  adtniuistratiou  of  alcoliul.  We 
cill  ■pccial  attention  to  the  laburs  of  Mugnau,'  who  haii  studied  this  purticulat 
pbaae  of  the  ucticm  ol  utcohuL 

The  older  observers  laid  great  stress  on  sexual  excesses,  and 
even  announced  coitum  parvam  esse  epilepsiam  (Ettmueller, 
Senac).  Of  late  we  have  become  much  more  sceptical  in  regard 
to  this,  and  justly  so. 

Tbe  various  rejiortcd  casi^a  where  a  first  seizure  has  taken 
place  during  or  as  an  immediate  consequence  of  coitus  certainly 
do  not  prove  that  the  latter  produced  the  epilepsy.  Stili,  how- 
ever, continued  and  great  excess  in  Venere  shouM  be  ri^garded  as 
a  veritable,  though  extremely  rare,  origin  of  the  epileptic  change. 
This  is  proved  indisputably  by  a  comparison  of  the  abuse  in 
Venere,  which  is  so  frequent,  with  the  infrequency  of  epilepsy 
thereafter.  Even  the  signilicance  of  masturbation  was  formerly 
decidedly  exaggerated  ;  and  Iler])in  currently  observed  that  tlio 
causative  relation  is  hard  to  establish  when  a  vice  is  so  wide- 
spread. At  all  events,  its  effects  upon  the  nervous  system  must 
undoubtedlj'  be  more  marked  than  even  the  excessive  gnitilica- 
tion  of  the  sexual  passion  in  the  natural  way.  Nevertheless, 
examples  of  epilepsy  after  onanism  are  very  infi-equently 
rveorded  among  careful  observers,  .\mong  our  own  cases  we 
have  but  one  in  which  we  could  ascribe  the  origin  of  the  disease 
10  the  vice  we  have  mentioned.     Echeverria  insists  that  here^w^iJ 
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and  lyfopier  may  not  infrequentl}''  have  been  confounded,  as  it  is 
known  that  many  epileptics  first  begin  to  practise  onanism  after 
they  have  had  seizures.  Still  more  should  we  doubt  that  abso- 
lute sexual  continence  may  lead  to  the  develojmient  of  the  dis- 
ease. Although  Tissot  declared  this  to  bean  established  truth,J| 
and  even  Ilerpin,  in  the  case  of  wonuni  at  least,  would  assign 
weight  to  continence  as  a  "disposing''  iutiuence,  stUl,  all  more 
recent  obsei-vers,  with  the  exception  of  a  few,  such  as,  €.g.^  Rad-'j 
clrffe,  from  their  experience,  speak  very  cautiously  in  regard 
this.  In  this  connection  we  give  a  statement  of  Althaus'  that 
congenital  phymosis  may  lead  to  epilepsy  through  the  inediui 
of  the  masturbation  which  often  accompanies  it. 

Close  and  continuous  nieiiial  exertion^  as  well  as  powerful 
long-continued  depressing  emotions,  especially  grief,  were  in 
like  manner  formerly  regarded  as  influences  which  could  beget 
the  epileptic  change.  On  an  impartial  survey  of  the  subject 
the  conclusion  must  be  reached  that,  in  view  of  the  freiiuent 
occurrence  of  the  influences  named,  this  is  at  least  not  proved  ; 
meantime  we  cannot  wholly  reject  the  possibility  of  it. 

It  is  a  question  requiring  further  careful  investigation  whether 
certain  general  disturbances  of  nutrition,  especially  scrofula 
and  rickets,  to  whicli  epilepsy  is  often  attributed,  nuxy  occasion 
it,  and  particularly  whether  an  im paver iit/ied,  insu^fficieni  nour- 
ishment  may  have  the  same  effect.  The  importance  of  the  latter, 
in  the  development  of  an  '*  active  hereditary'-  nervousness,"  has 
recently  been  again  forcibly  insisted  on  by  Austie,'  and  in  addi- 
tion to  several  older  investigators,  Echeverria  is  also  of  the 
opinion  that  cachexia  in  the  parents  gives  rise  to  epilepsy  in  the 
children.  And  so  calm  an  observer  as  Ilasse  thus  expresses 
himself  In  regard  to  it,  viz.,  that  the  disturbances  of  nutrition 
alluded  to,  "not  infrequently  seem  to  bring  about  a  predisj>osi- 
tion,  in  the  presence  of  which  proper  exciting  causes  may  lead 
to  the  outbreak  of  epilepsy."  Very  careful  and  comprehensive 
statistics  only  can  determine  this  question. 

Finally,  there  are  instances  well  vouched  for  where  real  epi- 
lepsy has  graduUy  developed  itself  from  the  simulaled  disease 
when  of  considerable  duntion. 


>  The  Lancet,  1867. 


The  Joumul  of  Mental  Soienoe,  1873. 
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If  we,  then,  make  a  synopsia  of  what  has  just  been  said,  the 
result  is  as  follows :  it  is  indisputably  established  with  regard  to 
a  certain  hereditary  predisposition  only,  that  it  may  develop  in 
the  subjects  of  it  those  clianges  in  the  central  nervous  system 
which  constitute  th«  essential  chainct^ra  of  epilepsy.  This  is 
etill  open  to  question  in  a  greater  or  less  degree  in  all  other 
assumed  causes,  and  at  all  events  their  capacity  for  producing 
epilepsy  is  slight  compared  with  the  actual  frequency  of  its 
occurrence. 

As  to  b.  With  reference  to  another  series  of  causes,  we  find 
ourselves  upon  a  field  much  more  capable  of  demonstration,  for 
here  we  can  in  part  plant  ourselves  upon  the  firm  ground  of  phy- 
siological experiment.  We  are  thinlcing  of  those  cases  in  which 
definite  anatomical  lesions,  acting  upon  some  certain  portion  of 
the  nervous  system,  induce  epilepsy  ;  that  is,  the  development 
of  the  central  epileptic  change.  The  lesions  may  involve  the 
peripheral  nen'ous  system,  as  is  most  often  the  case — the  brain, 
or  the  spinal  cord. 

We  have  already  expressed  our  views  on  this  subject  to  the 
effect  that  we  believe  that  the  '*reflex-epik^psy,"  occurring 
after  loounds  of  the  peripheral  nerves,  must  be  regarded  as 
really  the  disease,  and  are  of  the  opinion  tliat  the  central  epi- 
leptic change  is  induced  in  consequence  of  a  definite  excitation 
acting  continuously  from  the  sites  of  those  lesions,  exactly  as 
in  Brown-Sequard'a  experiments.  What  view  should  perhaps 
be  accepted  as  to  the  connection  will  have  to  be  touched  upon 
further  on.  The  lesion  is  then  at  all  events  an  "occasional" 
cause;  but  it  is  in  a  special  case  the  actual  and  only  cause, 
which,  without  the  aid  of  other  infiuences,  produces  tlie  disease. 

Cases  of  the  kind  have  already  accumulated  in  such  large 
numbers  in  monographs  on  the  subject  and  in  periodical  litera- 
ture that  we  may  perhaps  condense  from  them  some  general 
propositions.  The  nerves  affected  are  either  mixed  or  sensitive ; 
most  frequently  it  is  the  sciatic  or  the  fiftli,  more  rarely'  others, 
yet  it  may,  as  occasion  offers,  be  any  sensitive  or  mixed  nei-ve. 
The  lesions  generally  consist  in  external  traumatic  agencies  act- 
ing upon  the  trunk,  branches,  or  cutaneous  distribution  of  the 
nerves,  less  often  in  pressure  due  to  tumors  or  iu  ueui'omata. 
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In  casp  of  Tvoumls  of  the  skin,  a  peculiar  cicatricial  lorniation 
may  sometimes  he  found/     The  first  seizure  almost  invariably^ 
appears  some  weeks  or  months,  or  even  in  some  instances,  years , 
after  the  injury.      The   fonn  of  epilepsy  which   thus  arises  is] 
generally  marked   by  an  aura  of  a   sensitive,  motor  or  vaso- 
motor character,  proceeding  from   the  region   of  the  affected.! 
nerve.     Sometimes,  during  the  period  which  elapses  between  thei 
receipt  of    the  injury  and   the  first  fully  formed   paroxj'^sm, 
there   show  themselves  twttchings  which   are   either  limited  to  i 
the  territory  of  the  muscles  sujiplied  by  the   nerve  or  are  dif- 
fused over  the  whole  corresponding  half  of  the  body. 

In  this  category  belong  also  those  cases  in  which  in  woraeil| 
the  disease  receives  its  stimulus  from  the  direction  of  the  sexualj 
apparatus.     The  importance  of  genital  affections  in  this  respect 
is  excessively   exaggerated;    especially  sliould   those  cases  be 
excluded  in  which  the  menstrual  period  provokes  simply  thai 
individual  parox3'sm3,  but  not  the  epilepsy  itself.   Still,  the  latte^j 
also  seems  actually  to  occur.    The  connection  in  these  cases  musij 
be  regarded  as  wholly  analogous   to  the  lesions  of  other  sen- 
sitive nerves,  i.  e.,  a  persistent  anatomical  lesion  in  the  variou^j 
parts  of  the  genital  ap|>nratus  acts  through  the  medium  of  the '[ 
sensitive  nerve  involved  as  a  constant  centripetal  irritant. 

I  am  inclined,  however,  to  go  even  a  step  further  in  this  dii 
tion.  There  are  cases,  of  which  B(?veral  very  pronounced  ones 
have  occurred  in  my  practice,  where  absolutely  none  of  the  etio- 
logical influences  mentioned,  nor  even  any  of  the  determining 
causes  yet  to  be  mentioned,  can  be  found,  and  yet  where  a" 
blooming  child  of  from  five  to  fifteen  years  is  suddenly  over- 
whelmed by  a  seizure,  which  is  then  repeated  in  the  ordinary 
way.  Now,  in  some  of  these  patients  it  can  be  proved  with  cer- 
tainty that  they  had  suffered  from  eclamptic  convulsions  duringf« 
the  first  dentition.  I  cannot  get  rid  of  the  idea  that  here  the' 
process,  at  first  purely  functional,  which  was  set  up  in  the  cen- 
tral parts  at  the  time  of  the  teething  convulsions,  may  have  fur-^ 
nished  the  impetus  for  the  development  of  the  epileptic  change. 
Further  on,  in  the  chapter  on  Pathology,  we  shall  touch  upoa 
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the  possible  mode  of  dovelopment  wliich  may  Imvo  hxken  place 
I  here.  Still  the  foregoing  view  may  be  rejected  in  regard  to  some 
3,  and  another  held,  according  to  wliich  the  connection  exist- 
ig  between  the  dental  convulsions  and  the  subsequent  epilepsy 
wotild  be  diflferent  from  that  which  makes  the  former  alike  the 
evidence  and  the  result  of  a  nervous  system  already  diseased. 
This  question  cannot  be  positively  settled. 

So  far  we  have  spoken  only  of  lesions  of  sensitive,  or  at  any 
,  rate  of  mixed  nerves  leading  to  epilepsy.  It  seems  possible,  how- 
•ever,  for  lesions  of  motor  nerves  also  to  be  sometimes  capable  of 
this.  At  least  several  observations  recorded  in  the  literature  of 
Ihe  subject  point  in  that  direction.  But  as  this  relation  has  not 
yet  been  determined  with  sufhcient  frequency  and  certainty,  we 
content  ourselves  with  this  brief  reference. 

The  above-mentioned  experiments  of  Westphal  and  Hitzig 
(IL  cc.)  have  furnished  experimental  proof  of  the  following  propo- 
sition, which  was  formerly  accepted  clinically,  but  was  subse- 
quently doubted,  viz.,  that  injuries  of  the  sA'uli,  and  correspond- 
infff'/,  affections  of  the.  substance  of  the  brai7iy  may  themselves 
lead  to  the  development  of  epilepsy. 


I 
* 


ITitzig's  other  experiments,  in  which  ivriiutinn  of  the  snrfnre  of  thft  iirnin  hy 
Itrong-  electrical  currentx  was  followed  liy  the  outbreak  of  general  convulfiiuns,  must 
of  coar»e  be  entirely  disrcgiirdeil  in  the  inquiry  as  to  tlio  cnusotion  of  epilepsy, 
tltbough  these  expcrimeuls  were  repeated  by  FtTrier  and  others,  and  even  made  use 
of  in  theories  of  epilepsy.  Tlie  reason  is  that  in  them  there  was  only  the  out- 
break of  an  epileptiform  seizure  during  an  irritation,  but  there  was  no  later  devel- 
opment of  the  epileptic  state. 


The  external  injuries  which  involve  the  sknll  need  not  by  any 
means  leaye  behind  a  lesion  which  is  perceptible  externally  ;  on 
lUe  contrary,  such  would  not  only  be  non-essential  for  the  class 
of  ca.ses  now  occnp3'ing  our  attention,  but  would  even  bring  the 
epilepsy  into  the  preceding  etiological  group,  providing  it  could 
be  traced  to  this  origin.  Our  interest  is  now  much  rather  with  a 
rerebral  lesion  induced  by  the  violence  directly,  as  in  case' of  a, 
hemorrhage,  or  indirectly,  as  when  the  cortical  substance  is 
K  wounded  by  splinters  of  bone.  I  can  add  another  to  the  obser- 
■  vations  bearing  on  this  point  which  are  collected  in  the  literature 
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of  the  siibject,  and  to  wliich  Leyden '  lias  very  recently  addi^d  a 
case.  Mine  appears  to  me  to  be  interesting  in  several  ways,  and 
especially  as  illustrating  strikingly  the  exi)t*riiuents  of  Westphal. 
I  only  emphasize  brieliy  the  principal  points. 

A  boy  of  eight  years,  who  came  of  a  jjerfecLly  healthy  faraily^j 
luid  never  been  seriously  ill,  and  liad  had  no  convulsions  in  teeth- 
ing, fell  a  distance  of  twelve  feet  npon  hard  ground,  striking  oaj 
the  head.  He  lay  unconscious  for  some  fifteen  minutes,  afterJ 
wliich  he  reused,  and  at  the  end  of  ten  minutes  more  was  seizedJ 
with  a  niaiked  epileplit:  attack.  There  was  a  small  scalp-wound 
on  the  right  side  of  the  head,  which  healed  in  a  few  days.  After 
that  for  six  weeks  he  was  in  a  condition  of  perfect  health  ;  then 
there  was  again  an  epileptic  seizure,  and  from  that  time  they 
have  constantly  recurred,  in  former  years  at  considerable  inter- 
vals, of  late  years  every  four  to  twelve  days.  They  always 
occur  without  an  aura,  being  but  very  seldom  preceded  by  a 
momentary  dizziness.  They  himiriably  begin  by  a  turning  of 
the  head  to  the  lift;  consciousness  is  then  first  lost,  the  counte- 
nance becoming  pale  at  the  same  time,  and  general  convulsions 
det;lare  themselves.  Interparoxysmal  symptoms  exist  to  a 
limited  degree  ;  from  time  to  time  only  a  little  headache  ;  and 
sometimes  there  appear  slight  tvvitchings  in  the  left  half  of  the 
face  or  in  the  left  arm.  Tlie  patient,  who  is  now  a  vigorous  per- 
son of  twenty-one  years,  appears  to  be  of  rather  limited  menial 
powers,  and  complains  of  a  weak  memory.  Objectively  there  is 
nothing  to  be  discovei-ed  except  a  cicatrix,  about  the  size  of  a 
lentil,  corresponding  to  the  right  coronal  suture,  and  four  centi- 
metres distant  from  the  median  line.  This  is  not  painful  or 
adherent,  and  when  touched,  either  gently  or  quite  roughly, 
no  symptoms  are  manifested.  No  epileptogenous  zone  is  to  be 
found. 

Tlie  fact  that  epileptiform  seizures,  recurring  once  or  several 
times,  may  be  a  symplom  of  different  diseases  of  (he  brain,  sucli 
as  diffuse  anjemia  or  hypersemia,  incipient  hemorrhages  and 
embolisms,  etc.,  has  been  alread}^  explained.  There  are  undoubt- 
edly cases,  however,  in  which  a  circumscribed  focus  of  disease 
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becomes  the  starting-point  of  the  epilepsy,  exciting  ihe.  rlevelop- 
meni  of  the  epileptic  cliange,  in  the  medulla  oblongiita.  In  these 
cases  tlie  anatomicul  cluinicter  of  the  orijj;inal  afTt'ction  s^enis  to 
be  of  less  importance  than  its  seat.  Atfi'ctions  of  tlie  t'ortical 
portion  seem  to  us  of  special  significance  in  this  respect.  Thus 
it  is  a  long-established  rule  that  tumors,  especially  of  the  con- 
vexity, are  accora3")anied,  as  they  say,  by  epilepsy.  It  certainly 
is  also  true,  in  regard  to  many  uf  these  tumors,  that  they  occa- 
Bion  symptomatic  convulsions  by  their  size  or  their  mechanical 
relations  leading  to  secondary  anfeniia,  etc.  Yet  there  are  not  a 
few  cases  where  a  very  small  tumor,  the  size  of  a  hazel-nut,  found 
at  the  autopsy  in  tlie  cortex,  has  given  origin  to  an  epib'psy 
that  existed  for  years. "^  The  same  tiling  is  recognized  in  regard 
to  exostoses,  which  affect  the  cortex,  and  also  in  regard  to  the 
remnants  of  hemorrhagic  foci  and  centres  of  softening  when  simi- 
larly situated.  As  to  the  epileptiform  seizures  of  paralytic 
patients  with  mental  disease,  Westphal*  expressed  the  opinion 
several  years  ago  that  possibly  they  were  not  due  directly  to 
lesions  of  the  cortex  or  ventricles,  but  to  a  secondary  process  in 
the  pons  or  medulla  oblongata. 

In  all  such  cases  it  must  be  assumed  that  the  original  lesion, 
in  analogy  with  the  injuries  of  peripheral  nerves,  has  led  second- 
arilj-  to  the  develo}>ment  of  an  epileptic  change.  A  more  inti- 
mate knowledge  of  tlie  method  of  this  process  completely  eludes 
our  view,  just  as  the  actual  relations  in  their  details  still  require 
tile  most  careful  study.  We  only  consider  the  general  way  of 
looking  at  it  just  developed  as  in  the  main  correct.  We  shall 
8|)eak  further  on  of  the  clinical  peculiarities  of  this  form  of 
epilepsy. 

According  to  Brown-Sequard's  experiments,  we  might  expect 
ft  rather  frequent  concurrence  of  epilepsf/  wiik  diseasen  of  the 
spinal  cord.  In  reality,  however,  it  is  not  so,  provided  we 
•-xclude  what  is  in  our  opinion  falsely  called  epilepsia  spinalis 
icompare  above,  p.  198),  and  count  only  those  cases  in  which  tlie 
genuine  central  ejiileptic  change  has  developed  secondarily,  in 

'  Comjwre  evpeciaUjr  OrUtinger,  Cystloerkea  upd  ibre  Diagrnose.  Gcb.  Abhaiwlluii. 
pn.  VoL  L  p.  399. 

'Archiv  f&r  Psychiatrie  uad  Nervenknuiklieitea.    Vol.  I. 
VOU  XIV. —14 
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conseqiioncc  of  a  disease  of  the  spinal  cord.  Only  a  short  time 
ago  WVstphal  enterlaint'd  doubts  of  the  occurrence  of  instances 
of  this  kind,  as  did  also  Leyden  ;  "^  yet  recently  several  cases 
have  been  made  known  which  scarcely  admit  of  a  doubt  of  their 
interi)retation,  as  those,  for  example,  which  have  been  reported 
by  Oppler,*''  Echeverria,'  and  Szontagh.* 

Witli  regard  to  o.  After  excluding  all  those  cases  where  the 
infiuences  adduced  under  a  and  6  have  operated,  in  regard  to 
which  it  can  be  assumed,  with  a  greater  or  less  degree  of  proba- 
bility or  certainty,  that  they  were  capable  of  bringing  about  the 
epileptic  change,  there  still  remain  a  considerable  number  for 
which  not  the  slightest  cause  can  be  discovered  ;  for,  as  to  the 
influences  presently  to  be  discussed,  which  are  often  adduced  as 
"causes"  of  epilepsy,  under  the  operation  of  which  the  symp- 
toms break,  out  suddenly,  wo  can  allow  such  a  designation  to  be 
valid  only  in  exceptional  cases,  and  even  these  may  be  entirely 
absent.  It  even  happens  that  an  individual,  with  no  hereditary 
predisposition,  etc.,  who  has  hitherto  been  in  the  fall  enjoyment 
of  health,  is  very  suddenly  overwhelmed  by  a  paroxj'sm  in  the 
night  or  in  his  sleep.  In  such  a  state  of  alTairs  there  remains  at 
present,  in  our  opinion,  but  one  assumyitioii,  viz.,  that  eqjilepfty 
may  be  deeelojicd  altogether  spontaneously^  icithout  any  indue- 
ing  injluences  iJohaieeer  at  present  known. 

We  remarked  just  now  that  many  iufluences  ai-e  mentioned 
as  causes  of  the  disease,  of  wliich  it  can  only  with  certainly  be 
said  that  they  led  to  the.  oulhreak  0/  the  xymptoms,  i.  e.,  that  on 
their  operation  followed  the  outbreak  of  the  first  epileptic  par- 
o.xysm.  As  to  many  cases,  it  seems  to  us  unquestionable  that  a 
flight,  or  some  other  circumstanc(%  merely  called  forth  the 
exjilosion — sit  venia  verbo — while  the  peculiar  epileptic  change 
had  long  before  been  developed  in  the  nervous  system  ;  in  an 
analogous  way,  as  an  insufficiency  of  the  valves  of  the  heart  may 
long  exist,  and  palpitations,  as  a  symptom  of  it,  may  not  be 
observed  until  favored  by  some  accidental  occurrence,  such  as 
"-apid  walking  or  the  like.     Would  any  one,  though,  be  willing 

'  Klinik  der  Rlidcentnarkaknuikhoit-en.    1874.    Vol.  L,  p.  110. 

*  Archiv  f .  Psycbintrie  und  Nervenkrankheitan.    Vol.  IV. 

»Loc.  cit.   p.  241.  *  Wienei  med.  Presse.   1872.   No.  5. 
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to-day  to  say  with  certainty  that  this  is  always  so?  And  if  any 
one  ai^ues  in  this  way  :  a  severe  frip^ht  provokes  an  epileptic 
seizure  in  a  perfectly  healthy  individual,  and  the  development  of 
the  epileptic  change  is  excited  only  as  a  result  of  the  unaccus- 
tomed functional  processes  which  then  take  place  in  the  medulla 
oblongata,  we  are  not  in  a  position  to  gainsay  such  a  conclusion. 
We  are  here  still  moving  wholly  in  the  realm  of  hypothesis  ; 
but,  on  this  very  account,  we  regard  it  as  advisable  at  present  to 
characterize  all  these  so-called  occasional  causes  of  ''epilepsy" 
as  such  only  when  thoy  induce  the  outbreak  of  the  sj'niptomg. 
This  expresses  the  actual  state  of  the  case  as  at  present  known, 
and  does  not  commit  us  to  any  false  assumiJtion.  An  extended 
investigation  alone  will  be  capable  of  bringing  to  a  decision  the 
question  whether  epilepsy  can  really  come  into  existence  iu  the 
manner  indicated;  and,  even  if  this  point  were  established,  the 
first  seizTire  would  have  to  be  regarded  as  only  a  purely  func- 
tional process,  based  as  yet  upon  no  change  in  the  medulla 
oblongata  or  pons,  but  which  will  itself  furnish  the  stimulus  for 
the  development  nf  such. 

The  mere  number  and  the  character  of  these  assumed 
"causes"  of  epilepsy  vary  incredibly.  Josepli  Frank'  brings 
forward  over  a  hundred  of  tliem,  but  prudently  adds,  "■which 
have  excited  epilepsy,  or,  at  least,  single  seixures  of  it."  It 
happens  to  everj"^  physician  to  hear  it  attributed  to  the  most 
heterogeneous  influences.  Reynolds  has  arrajiged  these  in  four 
claases,  and  distinguishes  psychical  or  physical  influences, 
eccentric  irritation,  and  general  organic  processes.  AVc  believe 
we  can.  without  disadvantage,  omit  a  detailed  enumeration  ; 
only  the  most  important  causes  and  those  of  most  frequent 
occuiTence  will  be  selected. 

At  the  head  of  the  list  stand  psjfcMcal  impressions  of  the 
moat  opposite  character.  Among  them,  fright  again  plays  the 
most  important  part.  Who  could  not  bring  evidence  of  this 
troni  his  own  experience  *.  But  also  grief,  anger,  painful  excite- 
ments, and  joy  belong  in  this  category  ;  in  Tissot  and  Portal 
nnmbers  of  striking  examples  are  pointed  out.     Terror  is  cer- 


'  Jottfth  Frank,  Die  Nervenkronkheiten.    1843.   Yol.  IV.    Section  on  Epileptiy. 
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tajnly  the  efficient  cause  in  those  cases  where  the  sight  of  a 
person  suffering  from  a  seizure  provokes  the  same  in  others ; 
^till,  in  these  cases  a  pathological  imitative  iustinct  has  also  to 

taken  into  consideration.  One  of  the  most  striking  examples 
of  this  is  the  well-known  epidemic  of  epilepsy  in  the  Haarlem 
Poor-house,  reported  by  Boerluiave.  Not  merely  an  impression 
on  the  feelhigs,  however,  but  also  mental  effort  may  provoke  the 
outbreak  of  the  first  paroxysm,  and  even  a  repetition  of  it  in  the 
same  individual.  Our  literature  even  tells  us  of  cases  where 
vivid  dreams,  espeflally  if  of  a  terrifying  nature,  have  acted  in 
the  same  way.  Under  my  own  observation,  a  girl  had  a  first 
seizure  from  being  obliged  to  eat  the  flesh  of  a  cow  that  she  had 
taken  care  of  and  been  attached  to. 

The  attacks  are  not  infrequently  excited  from  the  dii'ection 
of  the  genitals.  Some  women  are  subject  to  them  quite  regu- 
larly at  the  period  of  menstruation,  in  which  case  they  precede 
or  follow  the  latter  by  a  brief  interval  ;  and  1  have  observed  ihis 
especially  in  young  girls,  when  the  disease  declared  itself  at  the 
same  time  witli  the  development  of  puberty.  Tills  feature,  how- 
ever, usually  disappears  after  a  time.  It  is  known  that  in  some 
individuals,  male  as  well  as  female,  the  first  coitus  provokes  a 
seizure,  which  is  subsequently  repeated  every  time.  Anomalies 
of  menstruation  may  also  have  the  same  effect.  What  is  true  of 
the  genital  apparatus  is  true  also  of  the  orr/ans  of  digestion:  In 
especial,  overloading  of  the  stomach  with  fund,  but,  even  more, 
the  abuse  of  spirits  on  some  single  occasion,  has  been  followed 
by  a  first  seizure.  In  the  case  of  a  young  merchant  who  was 
under  my  observation,  in  whom  no  other  etiological  incentive 
whatever  couhl  be  found,  the  first  paroxysms  likewise  followed 
upon  an  abundant  meal,  but  thereafter  without  this  exciting 
cause.  Occasional  diarrhoeas  have  also  induced  the  outbreak. 
Moreover,  various  observers  have  determined  the  beginning  of 
the  trouble  during  the  course  of  or  convalescence  from  acuit 
febrile  diseases  ;  two  cases  of  the  kind  have  occurred  in  my 
practice — on  one  occasion  after  a  pleurisy,  on  the  other  after 
measles.  Intense  suffering,  in  consequence  of  external  injuries, 
or  with  internal  affections,  has  sometimes  brought  about  the 
appearance  of  the  first  seizure.     Tissot  and  Radcliffe  have  main- 
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tained  the  same  with  regard  to  over-exertion  and  great  fatigue. 
The  latter  author  lays  special  stress  on  this  influence,  assuming, 
does  Tissot  also,  that  it  may  develop  the  disease  itself.  Witli 
t  to  this  latter,  Reynolds  is  able  to  adduce  but  one  case  in 
his  own  experience.  In  like  manner,  but  one  case  lias  happened 
lo  me,  which  may  perhaps  be  so  explained.  A  soldier,  who  had 
previously  been  as  sound  as  a  nut,  and  wlio  came  of  a  very 
Uealth}'^  family,  was  obliged  during  the  Austrian  campaign  of 
to  bivouac  for  eight  da3''3  and  to  march  a  great  deal.  He 
:en  noticed  a  sensation  of  rigidity,  a  feeling  of  being  asleep  and 
numbness  in  the  right  arm,  witliout  lesions  of  motility  ;  this 
passed  away  after  some  days.  Some  weeks  later,  however,  after 
further  hardships  in  the  cainy>aign,  he  was  seized  in  the  bivouac 
with  an  epil(?ptic  attack,  and  tliis  was  subsequently  repeated  at 
greater  or  less  intervals. 

The  influences  just  mentioned  are  tliose  which  relatively  inc)st 
frequently  lead  to  the  outbreak  of  the  paroxysms  ;  witli  regard 
to  many  others,  which  are  just  as  active  on  occasion  and  in  indi- 
vidual ca.ses,  we  refer  to  the  instances  cited  in  the  works  of 
Tissot,  Portal,  and  especially  Joaepli  Frank. 

There  y<it  remain   to  be  mentioned  some  conditions  which, 
without  being  capable  in  themselves  of  leading  to  epilepsy,  yet 
occasion  a  certain  disposition  to  the  development  of  it,  to  such 
B  degree  that  when  it  is  present  the  special  causes  become  more 
active.     The  importance  of  age  in  this  connection  is  insisted  on 
by  all  observers.     In  fact,  this  is  so  prominent  that  on  some 
nnessential  points  only  is  there  any  difference,  wlule  there  is 
onaniraity  as  to  the  main  facts.     We  only  adduce  here  the  lat- 
ter.    Youth  is  the  period  of  life  which  comprehends  the  begin- 
ning and  development  of  the  great  majority  of  cases  of  epilepsy, 
and  this  is  particularly  true  of  the  time  between  the  seventh 
and  seventeenth  years,  and  indeed   this  proposition  holds  not 
only  for  cases  where  a  hereditary  tendency  exists,  but  generally 
in  all  cases.     It  cannot  as  yet  be  explained  exactly  upon  what 
this  marked  predisposition  of  youth  depends.      Of  course  we 
are  inclined  to  point  to  the  greater  ''convulsibility "'   of  this 
p'^riod,  and  to  think  particularly  of  dentition,  the  development 
of  puberty,  and  the  development  and  increase  of  the  whole  organ- 
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1801.  But  it  needs  no  discussion  to  show  tlmt  this  does  no 
iiiah  till'  sliglitest  explaiiatiou  of  tliis  predisposition  ;  we  must' 
simply  be  contented  witli  tiae  fact.'  If  now,  on  tlie  one  hand, 
the  outbreak  of  epilepsy  most  often  falls  within  the  periods 
named,  tliere  is,  on  the  other  liand,  no  time  of  life  at  which  it 
may  not  begin — from  tlie  tirst  year  to  the  seventieth  (Reynolds) 
or  the  seventy -fifth  (Heberden).  It  is  not  true  that  the  period 
of  involution  in  women  acta  in  any  way  to  favor  it. 

All  other  intluencea  are  subordinate  to  age  ;  in  fact  it  does  not 
seem  decidedly  as  if  a  special  importance  attached  to  any  one. 
Tliia  is  undoubtedly  so  with  regard  to  temjjerament,  the  degree 
of  intelligence,  the  occupation,  and  outward  conditions  of  life. 
Still,  in  accordance  with  the  accepted  view,  a  definite  influence 
ought  to  belong  to  sea;  since  women  are  more  often  subject  to 
the  disease  than  men.  Several  observers  of  the  present  day,  how- 
ever, arrive  at  exactly  the  opposite  result,  and  Reynolds  was 
able  to  determine  no  pronounced  jireference  for  one  or  the  other 
sex.  Our  own  view  is  in  accord  with  tluit  of  Reyiiokls  ;  we  also 
found  epilepsy  about  equally  frequent  in  males  and  females. 
Climatic  conditions,  too,  so  far  as  is  known,  appear  to  be  with- 
out essential  influence  on  the  development  and  frequi^ncy  of  ej)i- 
lepsy ;  it  seems  to  occur  everywhere.  .Tos<^]ili  Fiank,  indeed, 
speaks  emphatically  of  its  frequency  in  Northern  Russia  and 
Poland.  Meanwliile,  as  to  the  different  regions  of  Germany 
(Konigsberg  in  Prussia,  P>erltn,  Breslau,  Freiburg  in  Bohemia, 
and  also  Jena,  so  far  as  I  can  judge  from  a  short  period  of 
observation),  I  can  prove  its  quite  uniform  ocenrrence.  Heat  or 
cold  seems  to  exercise  no  influence  even  upon  the  frequency  of 
the  individual  seizures. 

Pathological  Anatomy. 

Quite  the  same  holds  true  to-day  as  when  Schroeder  van  der 
Kolk  said  it  nearly  twenty  years  ago  :  "Gelijk  in  het  algeraeen 
de  pathologiscbe  anatomie  van  zenuwziekten  nog  op  een  zeer 
lagen  trapstaat zoo  is  de  pathologische  anatomie  en  zijn  de 

'  We  havR  mnd(?  ivn  attempt  at  an  explanation  in  tha  ch&pter  oa  "  Eclampsia,"  to 
which  wc  reler  the  reader. 
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^resultaten  op  het  cadaver  bij  epilepsie  nog  wel  de  trenrigste  von 
alien."  Not  as  if  there  were  any  lack  of  communications  on 
alleged  "characteristic"  discoveries  in  the  bodies  of  epileptics. 
Only  a  few  of  them,  however,  ai'e  of  actual  importance.  Of 
course  we  shall  not  here  detail  all  the  post-mortem  conditions 
which  have  been  proved  to  exist  in  the  cases  of  epileptics,  and 
have  been  announced  as  the  anatomical  basis  of  the  disease. 
With  regard  to  some  of  them  it  appears  to-day  simply  incon- 
ceivable how  any  significance  at  all  could  have  been  attributed 
to  them,  as,  e.  ff.,  to  changes  in  the  pituitary  gland. 

If  we  group  together  the  post-mortem  appearances,  both 
macroscopic  and  microscopic,  we  find  lirst,  such  as  can  be  com- 
prehended as  standing  more  or  less  clearly  related  as  a  source  of 
the  trouble;  second,  such  as  appear  rather  as  its  i-esults;  third, 
Buch  as  with  greater  or  less  probability  exhibit  the  proper  ana- 

lical  basis  of  the  disease ;  and  finally,  fourth,  accidental 
plicating  changes.     As  to  several,  to  be  sure,  it  still  remains 

illy  uncertain  to  which  group  the^^  belong. 

There  are  very  often  found  irregulaTities  in  the  structure  of 
the  skull  of  various  kinds,  especially  if  the  disease  existed  from 
youth  or  was  hereditary.  The  most  common  of  these  is  an  asym- 
metry, more  or  less  strongly  marked,  and  which  generally  shows 
itself  in  a  slightly  marked  paresis  of  the  left  side.'  The  bones  of 
the  skull  are  not  infrequently  much  thickened  and  sclerotic,  but 
by  no  means  always  so  ;  and  they  may  even  remain  normal 
thongh  the  disease  last  for  a  very  long  time,  as  I  was  able  to 
assure  myself  this  very  day  at  the  airtopsy  of  a  patient  who  had 
l)een  affected  with  epilepsy  for  from  forty  to  fifty  years ;  in 
some  cases,  in  fact,  they  are  unusually  thin.  If  now  we  take  in 
connection  with  this  the  circumstance  that  osteosclerosis,  with 
disappearance  of  the  diploe,  also  occurs  in  cases  of  mental  dis- 
ease, existing  for  yeai-s  without  convulsions,  there  ought  to  be 
no  donbt  about  the  long  received  oi)inion  that  this  represents  a 
resulting  condition,  perhaps  connected  with  repeated  hyperiemias. 
Other  irregularities  occur  occasionally,  but  by  no  means  con- 
stantly, such  as  roughnesses  of  the  internal  surface,  exostoses. 
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narrowfngB  of  the  carotid  foramen,  etc.     A  slenosh  of  (fie  fora\ 
men  magnum  and  of  the  beginning  of  the  vertebral  canal  is  o( 
greater  interest,  and  this  originates  either  in  diseased  conditions 
of  the  atlas,  axis,  or  occiput.    A  highly  noteworthy  case  of  tliifl 
kind  will  be  found  quoted  hy  Kussniaul  and  Tenner  (loc.  cit.); 
Solbrig  '  communicates  nine  of  the  kind  and  Iloffaiauu  (loc.  cit.) 
three  others.     There  could  bo  no  question  that  the  narrowing  af| 
thiri  jvlaee  by  pressure,  or  by  some  other  influence  acting  upoj 
the  medulla  oblongata,  produces  the  epilepsy,  and  is  thus  to 
regarded  as  its  indirect  cause ;  it  is  equally  certain,  however,] 
that  in  the  vast  majority  this  is  not  present,  and  consequently] 
furnishes  only  an  occasional  cause  of  the  disease. 

The  meninges  of  ike  brain  are  sometimes  nonnal,  sometimt 
altered,  in  particular  rendered  opaque,  thickened  or  distorted,] 
the  latter  especially  if  osteosclerosis  exists  at  the  same  time. 

Various  examinations  have  been  instituted  into  lite  wcig/tl  oj 
the  brain.    Among  the  more  recent  authors  Eclieverria  considers! 
an  increase  of  its  weight  to  be  an  established  fact,  and  looks  foi 
the  cause  of  it  in  cerebral  exudations  and  a  prolifei-ation  of  the 
neuroglia.     It  is  not  stated  whether  the  p-sychical  faculties  liad^ 
suffered  during  life  in  the  eighteen  brains   that  he  weighed." 
Meynert,"  on  the  contrary,  found  a  decrease  of  weight  in  epilep- 
tic insanity,  and,  in  fact,  according  to  liim,  taking  the  wholoa 
brain,  the  greatest  loss  falls  upon  the  cerebellum,  while  among] 
the  individual  parts  it  falls  upon  tlie  temporo-occipital  portion. 
In   the  present  state  of  our  knowledge  we  can  regard   thesftj 
changes  in  weight  only  as  secondary,  /.  e.,  unessential  elemental 
in  the  post-mortem  conditions  of  epilepsy.    Asymmetry  of  the] 
cerebral  hemispheres  is  more  often  found,  but  also  occurs  in  thaj 
same  way  in  other  mental  disorders. 

Among  the  macroscopic  clianges  of  the  brain — apart  from 
accidental  alterations — we  first  cite  one  wliich  has  made  a  con- 
siderable sensation.  Meynert'  ascertained  the  existence  of  a 
"  disparity  between  the  sections  of  tlie  two  hippocampi  majorea , 
in  epile])tic9,  caused  hy  the  jjrogressive  atrophy  of  one  of  them, 
and  this  is  coincident  with  callous  or  even  cartilaginous  hardness 

•  Allgemolne  Zeitachrift  far  PgycUatrio.  1867.  Vol.  XXIV. 

'  Vicrtetjohiachrift  f.  Fsychiatrie.  1867.  p.  125  et  aeq.  *  Ibid.,  p.  30fi. 
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and  marked  anjemia  of  the  same,  not  seldom  with  a  waxy  n-tlex 
and  transparent  appearance  oil  section.''  ^re3'nert  himself,  more- 
over, did  not  go  so  far  as  to  locati^  Hie  "  seat  of  epilepsy"  ill 
the  liippocanipus  major,  as  we  have  happened  to  read  of  in  some 
places ;  he  rather  regards  the  alfeetioti  of  this  part  as  secoudaiy. 
This  is  not  found  to  be  constant,  however,  so  that  it  cannot  be 
essential  to  the  disease;  and  even  if  it  were  so,  we  could  make 
no  use  of  the  discovery  at  the  present  time,  as  the  functions  of 
the  hippocampus  major  are  still  wholly  unknown.  (Compare  my 
investigations  on  tliis  subject,  Virchow's  Ardiiv.  Vol.  LVIII.) 

With  regard  to  changes  elsewhere  in  the  brain,  we  should  give 
prominence  to  those  of  wliich  we  have  already  said,  in  treating 
of  the  etiology,  that  tliey  might  furnish  a  cause  for  the  develop- 
ment of  epilepsy,  such  as  small  tumors  of  the  corte.x,  etc. 
Finally,  the  rare  cases  are  yet  to  be  mentioned,  where  an  abnor- 
mal distribution  of  the  gray  substance  of  the  brain  occnrs  in  the 
cerebellum'  or  the  cerHlanun.^  The  significance  of  this  anomaly 
and  some  of  its  relations  to  epilepsy  are  the  less  certainly  estab- 
lished, and  consequently  explained,  inasmuch  as  it  also  occurs 
without  epilepsy. ' 

Since  none  of  the  macroscopic  changes  mentioned  as  found  in 
the  brain  and  its  envelopes  are  constant,  and  as  they  are  conse- 
quently non-essential,  the  more  interest  enters  into  the  question 
whether  the  microscopic  inPi'.'<(/[/a(io)i  ■n't}eals  r eg idarly  occur- 
ring changes  in  any  one  puriion  of  the  brain.  The  answer,  it 
seems,  from  the  investigations  especially  of  Schroeder  van  der 
Kolk  and  Echeverria,  should  be  in  the  affirmative,  and  the  latter 
authority  comes  to  the  conclusion  that  in  the  medulla  oblon- 
gata constant  changes  can  be  proved  microscopically  to  exist, 
while  in  other  parts  of  the  brain  such  are  sometimes  absent, 
sometimes  present  at  the  same  time, 

Schroeder  van  der  Kolk  reached  the  conclusion  that  at  the 
beginning  of  epilepsy  no  organic  change  was  appreciable.  Sub- 
sequently an  "albuminous  intercellular"  exudation  shows  itself 
lietween  the  nerve-fibres,  which  may  h,'ad  first  to  induration  and 


'  Mturhede.  Bericht  der  Naturforecherverajunmlung  eu  DrcKden.  1808. 

*  Mrrkel,  Virchow's  AroMv.  Vol.  XXX VI 11. 

»  E.  K.  Uofmaan,  Heule  und  Pfeufer'a  Zeitacliriffc,    Vol.  XXXIV.  3. 
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then  to  fatty  degeneration  and  softening.     Further  than  this,  a ' 
dilatation  of  the  cajtillaries,  with  thickening  of  their  walls,  is 
specially  noticeable,  in  consequence  of  which  the  posterior  half 
of  the  medulla  oblongata  iipjiears  more  red  and  hyperaemic, 
whether  patients  ha\e  died  in  the  seizure  or  not.    The  capillary! 
dilatations  lie  chiefly  in  the  region  of  the  roots  of  the  hypoglos- 
BUS  and  vagus  ;  more  in  the  funnm-,  if  tiie  patients  bit  the  tonguei 
in  the  seizure,  more  in  the  latter,  in  case  they  did  not. 


DiOsraat  kindu  of  epQepUtii.        Hypo«1o«iu. 

Cotp.  oUvar^ 

biilM. 

Tacoi. 

A.  Tongue  bitera 

B.  Not  tuagne  biters. . 

Um. 

O.SOfi 
0.310 

Mm. 

0.315 
0.217 

Um. 
0.355 
0.800 

Mm. 

0.237 
0.348 

Dififereiice 

+  0.0&6  A. 

+  0.098  A. 

+  0.035  A. 

H-  0.111  B. 

Still,  Schroeder  himself  expresses  the  opinion  that  these 
changes,  which  are  of  course  established  in  the  medulla  oblon- 
gata in  tlie  later  stage  of  the  disease,  presuppose  a  severe  or 
even  incurable  character  in  it,  but  that  they  are  dejtendent  in 
their  development  upon  a  hyperjcmia  induced  by  the  seizures 
themselves,  and  consequent!}'-  are  results  of  them,  /.  <?.,  do  not 
constitute  the  essence  of  the  disease. 

Echeverria  ascertained  the  existence  of  the  same  dilated  capil- 
laries in  the  medulla  oblongata ;  besides  these  a  granular  albu- 
minous exudation  and  granule  cells,  together  with  numerous  cor- 
puscula  amylacea  (not  only  in  the  neuroglia,  indeed,  but  also  on 
cross-section  of  the  bulb) ;  the  ganglion-cells  were  also  much 
pigmented  in  many  places,  especially  in  the  nuclei  of  the  hypo- 
glossus  and  vagus.  Analogous  clianges  occurred  in  many  cases 
likewise  in  various  localities  in  the  cerebrum,  the  ganglia  at  the 
base,  and  the  cerebellum  ;  but  these  parts  were  frequently 
wholly  intact,  the  medulla  oblongata  alone  showing  changes  in 
every  case.  It  is  also  worthy  of  mention  that  Echeverria  alsd 
frequently  found  the  cervical  sympathetic  diseased  more  regu- 
larly even  than  the  brain  itself  ;  the  cells  of  the  cervical  ganglia, 
in  fifteen  cases  that  he  investigated,  were  the  aeat  of  granular 


degeneration  and  lilled  with  pigment,  irregularly  shaped,  and 
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their  connective-tissue  hyperplastic.  Echeverria  would  attribute 
to  these  conditions  the  significance  of  primary,  not  secondary, 
changes,  because  he  encountered  them  so  constantly.  It  cer- 
tainly is  very  questionable  whether  any  importance  whatever 
can  be  ascribed  to  the  conditions  described  by  Echeverria,  espe- 
cially those  of  pigment  in  the  nerve-cells,  since  A.  Labimoff  *  has 
shown  that  the  pigmentation  of  the  sympathetic  nerve-cells  is 
found  as  a  regular  condition  in  persons  advanced  in  life,  and  not 
so  very  rarely  even  in  young  persons,  who  have  died  of  diseases 
quite  distinct  from  epilepsy. 

Without  considering  detached  investigations,  let  us  here 
mention  the  points  discovered  by  L.  Meyer.*  This  author  ascer- 
tained, like  Schroeder  and  Echeverria,  a  diseased  condition  of 
the  vessels,  particularly  a  wide-spread  fatty  degeneration,  sclero- 
sis with  localized  obliteration,  and  in  isolated  places  also  small 
dilatations  on  the  smallest  arteries  and  capillaries.  These  con- 
ditions were  met  with  in  the  medulla  oblongata,  the  cortical 
substance  of  the  cerebrum,  and  the  uppermost  part  of  the  cervi- 
cal portion  of  the  cord.  Meyer,  however,  is  likewise  inclined  to 
regard  the  affections  of  the  vessels  in  many  cases  as  secondary. 
And  the  principal  thing  is  that  they  are  not  at  all  characteristic 
of  epilepsy,  for  they  are  also  met  with  in  progressive  general 
paralysis  and  other  diseases.  ^ 

If  we  review  the  anatomical  results,  the  showing  is  certainly  a 
verj^  poor  one.  No  alteration  is  shown  with  certainty  to  be  con- 
stant. Even  with  regard  to  the  changes  in  the  bulb  it  is  ques- 
tionable whether  they  are  primary  or  secondary.  There  is  only 
one  thing  to  which  the  investigations  now  before  us  point,  viz., 
that,  generally  speaking,  the  primary  histological  departures 
from  the  normal  are  to  be  looked  for  with  the  greatest  probabil- 
ity in  the  bulb  of  the  medulla. 

Symptomatology. 

Tlie  character  of  the  clinical  picture  of  epilepsy  is  chiefly 


'  Beitiage    znr   HistoL  u.  pathol.  Anat.  d.  syrapath.  NenrenqTstemB.      Virch>vr's 
AichiT.  Vol  LXI. 

'  Archiv  f .  Psycbiatrie  a.  Nerrenkraokli.  VoL  ILL 
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iinpress<?cl  on  it  by  Hio  iiaturi'  of  flu*  individual  seizures  desij 
nuU'<l  us  ''^  cpilfptic.''-  Bi'sidi's  the  pai-oxysms,  jiatii'uts  not  infii 
qtuMitiy  also  present  symptoiu.s  bvlouffinfj  (o  (he  interval^  whicl 
sometimt!3  ma}^  equal  in  inti^usity  those  belonging  to  the  pare: 
ysnis  or  even  exceed  tlieni.  The  symptoms  of  the  intei-vals,  ho>i 
evt'r,  are  never  disthictive  of  the  trouble  as  epilepsj'  in  any  sj 
cial  case  ;  that,  we  repout,  dejieiids  ou  the  paroxysms  only. 


I,  TJie  Epilnpilc  Heizures, 

For  a  long  time  various  forms  liave  been  distinguished  accord- 
ing to  tlie  character  of  I  he  attacks.'  At  the  present  time  certain 
expressions  only  will  be  retained  in  this  ctmnection,  for  the  sake 
of  readier  comprehension,  because  they  are  associated  witli  long- 
ivctuved  ideas.  We  are  inclined  to  adhere  to  tliem  chiefly  in  the 
interest  of  a  clear  demonstration,  becatise  the  great  abundance 
of  material  bearing  u]x>n  the  symptoms  actually  demands  an 
appropriate  cJassilication.  Certain  of  these  forma  occur  more, 
otliers  less  frequently,  and  at  the  same  time  there  are  the  various^ 
transitions  between  them.  The  determination  of  them  is  natur-™ 
all}'  in  ])art  an  arbitrary  one.   We  make  choice  of  the  following : 

1.  Epilepsies  in  which  tlie  classical  paroxysms  make  their 
appearance  with  coma  and  general  convulsions  {E.graoior,  haul 
7ual). 

2.  Epilepsies  in  which  paroxysmal  loss  of  consciousness  alone 
occurs,  tlie  spastic  element,  for  the  voluntary  muscles  at  all 
events,  being  absent  {E.  ?/n'tior,  petit  mat). 

3.  Epilepsy  in  which,  with  inconsiderable  loss  of  conscious- 
ness, partial  twitchings  occur  in  the  regions  of  certain  muscles, 
whereby  in  the  most  various  waj's  a  transition  is  effected  between 
the  cases  mentioned  under  1  and  2. 

4.  To  these  we  add  the  ii-regular  forms  of  seizures  and  the 
epileptoid  states.  ^| 

'  ThuB,  e,  ff.,  the  following  classification  is  ,fotind  in  Peter  Frank  <loo.  cit.) :  Ist. 
Ratione  ikoceRRinnum :  a,  B.  vaga ;  h,  periodica.  3d.  Ratione  extensionis :  a,  E.  nni- 
vers-iliii ;  b,  partialis.  '\A.  Ratione  m<»!i  concidendi :  n,  cadtioa;  5,  oanoria ;  e,  gyra- 
toria,  etc.    The  triviality  of  such,  a  classification  is  aelf-evideat. 
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A.  Epilepsia  Gravior. 


» 


Tie  seizures  either  set  in  with  extreme  suddenness,  or  they 
are  preceded  by  warnings.'  As  it  is  very  difficult  Itt  furnish  com- 
plete numerical  datii  about  tlie  OL-curreuce  of  the  latter,  and  as 
such  numbers  in  our  opiuiou  would  be  destitute  of  a  special 
Bcientitif  value,  or,  at  all  events,  would  tlxrow  no  light  upon 
the  patholog}'  of  the  trouble,  we  content  ourselves  with  the 
approximate  statement  that  prodroina  show  themselves  in  some- 
where about  half  of  the  cases. 

These  premoniiory  symptoms  of  the  paroxysms  have  long 
been  divided  into  remote  and  immediate.  For  the  latter  the  term 
'•aura  epileptica"  is  still  extensively  in  use,  and  this  may  also 
be  retained,  provided  we  have  a  clear  conception  that  an  aura,  in 
the  old  sense,  •/.  c,  the  sensation  of  a  breath  blowing  upon  the 
patient,  scarcely  ever  occurs,  and  that  consequenth'^  this  expres- 
sion in  its  transferred  meaning  should  only  convey  tlie  same 
signification  in  general  terms  as  warnings. 

-The  remote  waTninris  all  observers  agree  to  be  very  ranch 
rarer  than  the  immediate,  and  this  1,  too,  must  contirm.  At  the 
longest  they  occur  from  two  to  four  da}s  beforehand.  In  these 
coses  they  almost  always  show  themselves  under  the  form  of 
psychical  changes.  Patients  become  sad  and  of  an  oppressed 
fmnie  of  mind ;  they  retire  into  themselves,  or,  on  the  contiury, 
they  become  excited  and  talkative,  violent  and  irritable,  or  quar- 
relsome and  distrustful.  At  the  same  time  they  complain  of 
dizziness,  headache,  and  confusion  of  the  head;  sometimes  these 
symptoms  even  form  the  only  prodroma.  x\fter  these  have 
lasted  for  one  or  several  days,  the  seizure  breaks  out,  and  after- 
wards the  old  condition  belonging  to  the  interval  retiu-ns.  These 
remote  warnings  show  themselves  in  individual  jjatients  espe- 
cially when  they  have  remained  free  from  jiaroxysms  for  a  con- 
siderable time.  But  a  real  seizure  does  not  always  follow  upon 
them  ;  sometimes  such  a  one  is  confidently  expected  as  usual, 


'  In  order  not  to  interrupt  the  demaastration  according  to  symptoms,  we  speak  here 
of '•  wamingn,"  foUowing  the  established  custom.  In  what  lipht  we  regard  their  rela- 
tim  to  the  Mizare  proper,  we  will  state  iu  the  aeotiuu  an  "  Pathulugjr." 
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and  yet  it  remains  absent.  Much  less  often  than  with  the  mental 
symptoms  mentioned  do  we  meet  with  otliers.  Reynolds  men- 
tions tliat  he  lias  Mometimes  seen  a  peculiar  dark  coloration  uf 
the  skin,  especially  in  the  face  and  neck,  as  much  as  twelve  hours 
before  the  seizure.  A  lady  under  my  observation  is  able  to  predict 
the  seizure  with  certainty  every  time.  While  usually  her  sh?ep  is 
light  and  rather  short,  she  then  has  a  very  deep  and  continued 
sleep.  Still  she  awakes  in  the  morning  perfectly  well,  but  in  the 
course  of  the  day  the  parox^'sm  breaks  out.  Certain  patients 
also  feel  for  several  days  beforehand  a  leaden  weight  in  the 
Ihubs  or  a  slight  trembling. 

The  immediate,  prodroma,  the  real  anra  epileptica,  exhibit 
a  considerably  greater  variety  than  the  remote.  The  question 
whether  they  should  even  be  looked  upon  as  symjitoms  of  the 
seizure  itself  may  temporarily  be  left  out  of  consideration.  This 
aura  may  begin  in  the  territory  of  the  most  different  nerves, 
although  more  often  in  certain  ones  than  in  others,  in  the  sensi- 
tive, motor,  vuso-motor,  and  also  the  nerves  of  special  sense. 
We  cannot  possibly  enumerate  the  extraordinary  variety  of  its 
manifestations  in  every  individual  cas(? ;  we  must  content  our- 
selves with  a  general  outline.'  The  sensilice  aura  is  character- 
ized by  tickling  sensations,  or  by  dragging,  tearing  pains  which 
seldom  extend  in  the  delinite  course  of  a  nerve,  but  generally 
over  a  whole  extremity,  and,  in  fact,  usuall}'  fnmi  the  ]>eriphery, 
the  toes  or  tips  of  the  lingers,  upwards  tt>wards  the  head.  In 
other  cases  patients  are  affected  with  general  or  one-sided  head- 
ache ;  in  others  again  with  violent  pains  in  the  epigastrium  with 
or  without  a  tendency  to  vomiting,  and  this  in  particular  Ilasse 
has  often  observed  in  the  female  sex.  The  opposite  also  occurs, 
that  is,  a  decrease  of  the  sensory  function,  wliereby  the  patient 
suddenly  or  more  gmdually  experiences  a  loss  of  feeling  in  one 
extremity  or  one-half  of  tlie  face.  In  one  of  my  patients  this 
sensatton  always  began  on  the  right  side  of  the  face  and  head, 
extended  downwards  from  the  shoulder  over  the  right  arm.  as 
well  as  in  a  centrifugal  direction  over  the  corresponding  leg,  and 


'  Any  one  who  is  interested  in  knowing  where  to  get  a  knowledge  of  remarkable  and 
pvcnlUr  iiramings  will  find  a  collection  of  such  in  Joseph  Frank,  and  puticaWly  in 
Mmiaute,  loo.  cit,  pp.  21-36. 
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finally  over  the  riglit  half  of  the  body  too.  In  this  case  as 
well  as  in  some  others  where  the  phenomenon  preceded  the 
SLfizure  a  sufficient  time,  say  ten  minutes  or  longer,  I  could  make 
out  a  decided  diminution  in  the  sensitiveness  to  the  prick  of  a. 
needle  and  to  the  imi>ression  of  temperature.  I  have  observed  a 
taito-moloT  aura  scarcely  less  frequently  than  the  sensitive,'  and 
I  am  persuaded  that  many  cases  must  be  ranked  with  the  latter 
which  were  formerly  counted  among  those  of  sensitive  aura. 
In  this  case  patients  complain  of  a  feeling  of  numbness,  generally 
beginning  in  the  fingeis  or  toes  of  one  extremity,  accompanied 
with  decided  tickling  and  a  sensation  of  coldness  and  weight. 
While  this  is  going  tjn,  the  affected  parts  become  very  pale  and 
cold  to  the  touch,  and  blunted  to  slight  external  impressions. 
These  symptoms  also  take  a  centripetal  course.  The  phenomenon 
might  also  be  referred  to  a  participation  of  the  nerves  of  the  ves- 
sels If  the  attack,  as  sometimes  occurs,  is  preceded  by  shivering 
or  transient  burning  heat.  Certain  patients  get  a  redness  in  spots 
in  various  parts  of  the  body.  Tlie  motor  aura  is  variously  dis- 
played, ordinarily  as  a  spasm  in  the  region  of  certain  muscles 
or  groups  of  muscles,  which  is  generally  of  a  clonic,  more  rarely 
of  a  tonic,  cliaiucter,  sometimes  aLso  as  a  trembling  or  shaking 
motion.  Here,  too,  the  extremities  are  affected  most  frequently, 
then  the  muscles  of  the  face,  the  orbicularis  palpebrarum,  other 
muscles  much  less  frequently,  e.  g.,  those  of  the  ear  (Romberg), 
the  sterno-cleido- mastoid,  etc.  It  belongs  among  the  decided 
exceptions  when  the  seizure  is  ushered  in  by  the  opposite  condi- 
tion, the  paresis  or  even  complete  paralysis  of  an  extrenuty  (I 
have  myself  seen  two  cases  of  this  kind),  and  in  regard  to  such 
cases  it  is  always  doubtful  if  we  have  to  do  with  a  genuitic  epi- 
lepsy. (See  further  on  under  the  remarks  on  Epileptic  Palsy.) 
Now  and  then  spastic  phenomena  in  the  region  of  the  internal  or- 
gans show  themselves  as  a  prelude  to  the  parnxvsm  ;  thus  nim- 
bling  in  the  belly,  straining  at  stool  and  on  passing  water,  draw- 
ing npof  the  testicle,  palpitations,  etc'    Besides  these,  the  litera- 


'  Farther  on,  uuder  Pathology,  I  will  enter  moro  folly  into  the  peculiar  form  de- 
•cribed  in  recent  tirnea  as  Epilepsia  Vasomotoria. 

•  The  statical  conditions,  which  have  li«en  observed  as  prodroma  in  very  rare  in- 
itetees,  wHI  be  considered  La  another  place. 
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ture  of  the  subject  recc)gnijies  a  great  irtany  instances  wbere  ay 
toins  rrft^rable  to  tin*  nerves  qf  special  scu.'^c  preceded  the  seizure. 
TJie  (j])tk  and  auditory  iiervt^s  are  relatively  the  most  fi-equent 
]articipants  iu  these  cases,  whieli  are  in  any  event  quite  i-are  ;  the 
olfactory  nerve  is  muck  more  seldom  involved.'  Patients  have  im^ 
])ressions  of  light  and  rolor,  and  even  at  times  the  hallueination 
of  corporeal  figures  ;  they  hear  sounds  and  voices  ;  they  experi- 
ence sensations  of  smell  •which  are  of  a  predominantly  disagreeable 
kind.  Joseph  Frank  saw  a  3)atient  in  whom  the  attack  announced 
itself  by  sensations  of  a  sweet  taste.  In  very  isolated  cases 
changes  of  secretion  also  develop  as  prodromata,  as  e.  (j.  a  pro- 
fuse st'cretion  of  tears  or  perspiration  (the  latter  I  have  several 
times  obsei*ved)  or  an  abundant  fiow  of  saliva.  Most  often,  un- 
doubtedly, and  this  accords  %vitli  my  own  experience,  cerebral 
or  mental  phenomena  form  the  immediate  warnings.  It  is  a  fact 
that  many  patients  are  met  with  who  state  that  they  are  "  dizzy" 
iininediately  before  the  onset  of  the  seizure.  It  can  certainly  be 
pro]ierly  assumed  that  under  this  term  something  else  is  ofteiL_ 
understood,  suclv  as  overclouding  of  the  senses,  confusion,  eCoif 
Besides  this  "becoming  dizzy,"  otlier  symptoms,  sucli  as  sudden 
excitement,  loquacity,  and  tiie  like,  form  but  seldom  the  imme- 
diate prodroma.  Finally,  an  aura  occurs  now  ami  then  which 
can  be  brought  into  no  one  of  the  classes  mentioned.  There  are 
very  indefinite  feelings  of  general  restlessness,  general  discom- 
fort, peculiar  sensntions  in  various  jvarts  of  the  body,  about  ^ 
whicli  patients  can  give  no  more  accurate  information.  ^ 

The  aura  does  not  alwaj's  show  itself  exclusively  in  the  sphere 
of  one  nerve  or  another  ;  it  is  not  so  very  unusual  for  the  sensi- 
tive to  be  combined  with  the  motor,  or  the  latter  with  the  vaso- 
motor, or  for  dizziness  to  be  associated  with  one  or  more  of  those 
just  named.  ^| 

The  duration  of  the  aura  varies  within  verv  Huctuating  limits; 
at  one  time  it  may  last  for  two  hours,  and  then  again  it  runs  its 
course  with  the  rapidity  of  lightning  ;  a  sensation,  of  which  tho 
patient  afterwards  says  that  it  ran  up  in  an  instant  from  the  tin- 
ger-tips  to  tho  top  of  the  head,  a  scream,  and  the  patient  is 


SYMPTOMATOLOGY. 


225 


I 

I 


thrown  upon  the  ground.     On  an  average,  however,  the  aura, 
when  present,  generaHy  hists  from  half  ii  minute  to  livi' minutes. 

It  happens  not  at  al!  infivquently  tliut  the  tjustoinaiy  aiu-a — 
as  we  pointed  out  in  regard  to  the  remote  warnings  too— shows 
itself,  the  patient  expects  a  seizure,  and  yet  it  keeps  off.  This 
may  even  take  place  several  times  in  the  course  of  a  day,  espe- 
cially in  epileptics  who  sulFer  from  ratlier  frequent  and  pro- 
nounced paroxysms  recurring  every  few  days.  Every  one  who 
has  seen  many  epileptics  will  recall  such  as  these,  in  whom  there 
often  appeared  divwiness  or  some  slight  twitching  in  an  aiin  or 
one  side  of  the  face,  ur  tickling  in  the  leg,  and  yet  a  veritable 
Beizure  only  occasionally  succeeded  these  manifestations.  One 
of  my  patients  hiid  a  va.so- motor  aura  in  one  leg  from  six  to  ten 
times  daily,  and  yet  onl}'  on  an  average  every  week  an  attack 
following  upon  it. 

It  will  depend  essentially  upon  the  view  which  is  held  regard- 
ing the  aura,  what  significance  is  ascribed  to  the  circumstance  last 
mentioned.  We  anticipate  here  by  saying  that,  in  our  opinion, 
these  abortive  an ne,  which  are  indeed  free  from  obscuration  of  the 
senses  or  any  sensation  of  dizziness,  are  to  be  placed  in  the  same 
rank  with  what  is  called  '■'' petit  maiy  We  shall  return  to  tliis 
question. 

The  literature  of  the  subject  has  various  undoubted  instances 
where,  when  an  aura  has  lasted  quite  a  considerable  time,  the  seiz- 
ure has  been  successfully  warded  off.  If  a  dragging  sensation 
mounts  gi-adually  from  the  lingers  to  the  top  of  the  head,  and  we 
rapidly  tie  a  ligature  firmly  about  the  upper  arm,  or  if,  in  case 
of  a  8pa.smodic  flexion  of  a  finger,  this  is  forcibly  straightened, 
and  so  on,  we  may  even  keep  back  the  attack.  From  these  par- 
ticular occurrences  has  evidently  developed  the  absurd  pojuilar 
lielief  in  the  advantage  of  bending  back  the  thumb  in  the  seizure 
iiself. 


To  wiA^Q.  this  point,  we  remark  thnt  in  all  probability,  as  Brown-S^quard  also 
«nuinL'3  in  hisexper)(uent!>  («ee  aliovt-),  it  lias  nolhint»  to  d"  willi  the  repression  or 
bviViiiij  up  of  a  process  of  excitation  wliii-li  is  creeping  towards  the  centre.  Tlio 
ph^'nomcnon  is  rather  to  be  viewed  as  in  the  natpro  of  a  "reflex  inhibition.** 
We  must  here,  of  course,  refrain  from  a  discussion  of  tlic  question  of  wbat  we  are 
to oaderstand  phy»ioIii<^cully  by  this  rclljx  inhibition,  and  ouly  add  that  results,  ia 
VOL.  XIV.— 15 
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their  nature  analogous,  Ivave  been  obtained  experimentally  by  Setfichenow,'  HcrMn,' 
Goltz,'  and  myself.*  j 

Kow,  whetliiJT  preceded  by  prodroma  or  not,  the  striking 
symptoms  of  the  seizure  itself,  with  its   two  essential  leading^ 
characteristics  of  Ittas  of  consciousness  and  general  convulsions^ 
almost  always  break  out  suddenly  in  overwhelming  force  all  a,i 
once.     Before  the  patient  falls  to  the  ground,  or  ]>erhaps  at  th« 
same  moment,  he  often  utters  a  cry,  as  Romberg  expresses  it 
"  slirill  and  terrifying  to  man  and  beast."     This  cry  is  not,  how^ 
erer,  cliaraeteristic  ;  at  least  it  is  absent  more  often  than  present.] 
We  regard  it  as  unimportant  to  bring  forward  fuller  figures 
to  the  frei][ueney  of  its  occurrence. 

Much  baa  bzen  written  on  the  significance  of  the  epileptic  cry.  So  much  as  tbia 
should  be  cunsidcred  as  settled  that  it  is  not  to  be  rejrarded  as  the  effect  of  any 
mentiil  actiun  whatever,  aucti  as  piuii,  frigiit,  or  surprise,  as  Ilerpiu  aud  others 
thou'jht,  albeit  in  very  rare  cases  patiunts  are  not  iit  the  iiioiueiit  wliuUy  uncuuscious. 
Still  it  is  gctiernlly  uttered  simultaneously 'with  the  loss  of  consciousness;  and  \ce 
entirely  ngrec  ■with  the  conclutiion  that  it  is  siinply  of  spasmodic  origin,  i.  f ,  the 
product  of  a  spasmodic  action  of  the  respiratory  and  laryngeal  muscles,  aud  cither 
of  an  inspiratory  or  expiratory  nature. 


Innumerable  accounts,  more   or  less  true  to  nature,  havi 
been  written  of  tlie  epileptic  seizure  ;  some  are  distinguished  b; 
an  almost  dramatically  excited  I'iridnesa  in  the  description,  as 
above  all,  those  of  Romberg  and  of  Esquirol,  also  those  of  Tis"5ot 
and  many  otliers.     Obviously  the  disease  itself  almost  provoke* 
such  a  description  with  its  slincking,  violent  s3'mptoms,  the  ani 
mal  roar,  the  sudden  downfall  of  the  affected  person  all  uiieon-] 
scions,  tlie  terrif^'ing  spasmodic  movements.    Still,at  the  exj'en 
of  fine  languag(%  we  prefer  a  quiet  statement  in  the  interest 
sci(»ntitic  clearness. 

In  individual  cases,  and,  in  fact,  in  particular  seizures  of  tb 
game  patient,  manifold  diversities  are  found,  even  in  the  featurei 
of  the  full  epileptic  attack  ;  these  will  be  attended  to  hereafter, 


I 


'  Ueher  die  elektrixche  and  chemische  Retzong  der  sensiblen  Ruckeniaarlcsnerven 
des  Frosches,   Oraz,  1808. 

'  Experiences  sur  le»  centres  moddrntenni  de  roctton  r^flexe.     Turin,  1864. 
'  Fnnctionender  Nerrenoentren  des  Frosches.     Berlin,  1800.    p.  39  et  seq. 
*  Zor  Lehro  vom  klouisuhen  Krampf.    Virchow'ii  Archiv.   Vol.  XLIX. 
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In  the  first  place  we  want  to  sketch  tlie  tj^pe  of  a  seizure  as  it  is 
most  often  displa}  «!. 

Apart  from  tlie  i>rodroma  wo  must  distinguisli  iwo  periods 
of  the  attack  ;  then  there  must  be  added  as  the  third  an  after- 
stage.  While  the  loss  of  conscionsuesa  is  the  same  in  both,  they 
ai"e  principally  to  be  discriminated  by  the  ditTerent  cliaracter  of 
the  spasms  ;  in  the  first  period  it  is  tonic,  in  tlie  second  clonic. 

First  period. — Consciousness  is  completely  lost.  At  times 
the  patient  falls  down  as  if  strnck  by  lightning  ;  instantly  and  as 
if  by  a  stroke  he  is  deprived  of  all  mental  functions.  This  comes 
so  quickly  that  he  falls  headlong  in  any  attitude  or  place  quite 
regardless  of  his  surroundings.  If  the  convulsion  does  not 
declare  itself  at  the  very  same  moment,  he  falls  like  a  dead  mass, 
evidently  in  eonpequence  of  the  sudden  relaxation  of  all  the 
muscles;  still  ihis  condition  of  things  Ijtijjpens  extremely  sel- 
dom. At  other  times  the  loss  of  consciousness  comes  on  more 
>:radually,  as  in  the  course  of  a  few  seconds,  and  the  sufferer 
jruins  time  enough  to  assume  some  recumbent  position  vc)hin- 
turily.  Generally,  however,  the  arrest  of  all  mental  activity 
takes  one  so  by  surprise  that  from  the  beginning  of  the  seizure 
no  recollection  is  retained  of  tlie  facta  of  the  case.  It  is  not 
necessary  to  draw  attention  to  the  fact  that  in  deep  coma  every 
conscious  sensation  is  wanting  ;  it  is  well  known  that  this  goes 
80  far  that  patients  have  sometimes  fallen  into  the  fire  and 
burned  themselves.  But  even  reflex  processes  are  absent  in 
many  cases  ;  the  iris  does  not  contract  under  the  stimulus  of 
Dght,  the  lids  are  not  closed  when  the  conjunctiva  is  irritated; 
at  otlu>r  times,  again,  rehex  processes  are  present;  the  lids  close, 
and  the  limbs  are  drawn  together  \vhen  cold  water  is  dashed 
npon  the  body  (Komberg}. 

The  tonic  spasm  now  declares  itself.  Its  extent  is  variable; 
in  the  severest  cases  it  involves  the  whole  muscular  s3'stem.  The 
pupil  is  fixed,  sometimes  ap])earing  to  have  a  pronounced  expres- 
sion of  some  mental  emotion,  anger,  etc.,  the  countenance  dis- 
torted, the  jaws  closed  upon  each  other,  the  head  drawn  to  one 
side,  or  backwards  ;  there  is  general  opisthotonus  with  mark«^d 
ext**nsion  of  the  extremities  (with  an  astonishing  spreading  asun- 
der of  the  fingers  and  tocR,  or  also  very    great   incurvation  of 
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the  foot — Tissot),  sometimes  emprosthotonus,  or  even — in  fart, 
quite  frcquf'iitly — cnn'  hulf  of  flir  hoil y  sliares  in  tliis  to  exce; 
with  curvature  in  tliat  direction,  and  with  an  alternating  ten 
dency  to  one  or  the  other  side  ;  tonic  contraction  of  the  muscl 
of  the  throat  (trachelismus — M.   Hall),  of  those  of  respiratio 
(with  absolute  arrest  of  breathing),  and  of  the  laryngeal  muscles. 
In  a  child  f<uir  and  a  half  years  old,  tliat  was  under  my  observ; 
tion  there  followed  upon  the  cry,  uttered  when  consciousness  w! 
already  gone,  a  sharp,  strong,  whistling  inspiration  lasting  foi 
Bome  seconds,  such  as  is  observed  only  in  iironaunced  spasm^ 
of  the  glottis,  and  then  the  clonic  spasm. — The  tonic  influence, 
however,  is  not  always  so  general  and  so  strong  ;  sometimes  it  ii 
limited  to  certain  groups  of  tnusdes  only,  sometimes  but  vei-y' 
slightly  pronounced.    And  if  it  is  general,  certain  regions  may  }y»\ 
attacked  rather  than  others  ;  most  frequently  it  is  first  marked  in, 
the  muscles  moving  the  head  and  in  those  of  the  globe  of  the  eyai 
and  tJie  fare. — As  already  stated,  the  tonic  spasm  sets  in  eithe; 
simultaneously  with  the  coma,  or  rarel}''  somewhat  later,  or  it 
may  even  begin  a  little  earlier;  in  the  latter  case  the  scene  opens 
wifh  fixation  of  the  e3a>bali,  distortion  of  the  face,  and  turning 
of  the  head.   We  likewise  remaik  here  that  occasionally  the  tonic 
spasm  is  wholly  wanting,  and  the  scene  begins  at  once  with  cloni<^ 
twitchings;  but  the  opposite  also  occurs  in  rare  eases,  namely, 
the  convulsive  element  is  indicated  by  a  tonic  fixedness  only,  in 
which  the  rigidly  extended  extrenuties  at  tlie  utmost' undergo 
only  a  slight  t^liivering  movement.    The  latter  point  will  be  more 
fully  discussed  hereafter. 

The  coloration  of  the  face  changes.  While  the  earlier  observ- 
ers spoke  almost  exclusively  of  a  dark  cyanotic  discoloi-ation, 
later  ones  report  pallor  just  as  often.  Both  are  correct;  both 
changes  occur,  and.  in  fact,  generally  in  the  same  palients  one 
after  the  other.  My  observation  agrees  with  that  of  RadclifTe, 
Sieveking,  and  Brown-Sequard.  that  in  the  majority  of  cases  the 
patients  grow  pale  at  the  beginning  of  the  seizure.  Sonietimei 
its  approach  is  indicated  in  this  way  :  the  countenance  cliangei 
before  the  loss  of  ccmsciousne.ss  or  the  tonic  spasm  is  developed  ; 
at  other  times  all  begin  at  tlje  same  time.  The  pallor  then 
lasts  during  the  whole  of  the  first  period,  or  it  is  present  at  the 
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very  beginning  only,  and  even  before  the  clonic  stage  has 
declared  itself  the  hice  has  already  acquired  a  dark  tint. — Still 
it  niusl  be  remarked  that  sometimes  the  hue  of  the  face  remains 
unchanged  during  the  whole  initial  period,  and  at  other  times  it 
in  dark-red  from  the  very  beginning.  The  latter  appears  to  be 
the  case  particularly  if  just  at  tlie  betrinning  a  decided  spasm  of 
tile  muscles  of  the  throat  prevails  with  compression  of  the  jugu- 
lar veins  and  s])a*im  of  the  glottis. — In  recent  times  attention 
has  also  been  directed  to  the  condition  of  the  fundus  oculi.  It 
is  obvious  that  an  o]>hthahnoscopic  examination  during  the  con- 
vulsions is  hardly  practicable.  Still  we  have  some  observations 
made  doring  the  prodromal  stage  (Echeverria  and  others)  whieJL 
show  that  sometimes,  but  not  al\N%iys,  anjemia  of  the  fundus  is 
pn^ent.  Unfortunately  it  is  not  stated  how  the  coloration  of 
the  face  behaved  in  these  cases, — The  iris  is  generally  dilated  at 
the  beginning  of  tUe  attack. 

The  state  of  tlie  pulse  is  variable.  In  certain  rases  it  remains 
anclianged  both  during  the  litst  period  and  throughout  the 
whole  attack.  At  other  times  no  examination  at  all  is  possible 
during  the  convuisions.  According  to  otiier  observers,  however, 
it  is  •* small"  during  tlui  tonic  stage,  i.e.,  the  radial  artery  is 
sumewhat  nai-rovved  and  the  wave  reduced.  With  regard  to 
tension  and  regularity,  the  reports  of  various  authors  again  differ 
very  much.  It  may  happen  that  the  pulse  at  the  wrist  is  not 
felt  at  all,  while  the  carotids  are  beating  and  the  action  of  the 
heart  is  normal. 

Echeverria  givea  drawing  of  8[)l>ygmnrjra[)hic:  curves,  acconling  to  which  the 
poLie  before  the  seizure  was  higher,  distinctly  dicrotic,  and  accelrmted. 

The  tonic  stage  is  generally  of  short  duration,  often  only  a  few' 
seconds  long,  so  that  it  is  overlooked  by  tlie  ]ail>'  in  consider- 
ation of  the  performance  which  now  follows  it,  or  it  may  last 
Ironi  one-quarter  to  one  minute.     Upon  this  then  follows  the 

II.  Period  of  clonic  spasm. — The  profound  unconsciousness 
continues  wholly  unchanged ;  but  instead  of  the  tonic  mus- 
cular contraction  the  most  violent  convulsions  now  set  in,  the 
form  of  which  is  so  well  known  that  it  is  used  as  the  type 
in  describing  analogous  spasms  arising  from  the  most  different; 
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Bourres.  We  may  spare  ourselves  a  detailed  acconnt,  and  caUl 
attention  only  to  the  following:  almost  all  the  voluntary  mus-j 
cles  of  the  extneraitiea,  trunk,  and  lu-ad  take  part  in  tlie  »:?pilepti-l 
fonn  twitcliiifgs.  Through  these  are  brouglit  about  in  the  full] 
seizures  positions  and  attitudes  of  apparently  tht?  most  impossi- 
ble kind,  whielx  vary  with  surprising  rajjidity.  Tlie  violence  ia 
Bometimes  so  considerable  that  the  most  dangerous  wounds  are 
received ;  fractures  and  dislocations  have  been  observed,  breaking 
of  the  teeth  or  ]K)rtioiis  of  them,  deep  lanrration  of  the  tongue, 
and  rupture  of  inusclefei,  not  to  nuMition  the  wounds  and  excori- 
ations of  the  skin  whicli  arise  from  the  lieadlong  way  in  wliich 
the  body  ia  tlirown  about.  Very  often  the  clonic  jerkings  are 
interrupted  one  or  more  times  by  tonic  spasm,  so  that  tlie  patient 
again  becomes  rigid  ;  or  while  certain  parts  are  undergoing  vio- 
lent clonic  spasmodic  movements,  others  are  in  a  state  of  fixed 
tonicity.  Even  if  the  clonic  action  is  very  general,  it  may  still 
very  often  be  evident  that  one  half  of  the  body  takes  a  more 
active  share  in  it  tlian  the  other.  Usually,  but  not  always,  saliva 
shows  itself  at  the  mouth  of  the  sufferer  in  the  shape  of  foam, 
which  may  be  tinged  with  blood  from  wounds  of  the  tongue  and 
buccal  mucous  membrane. — Increased  peristaltic  action  of  the 
intestines  occurs  witli  rumbling  in  the  bell}'  and  discharge  of 
flatus  and  fmces,  sometimes  tympanites,  probably  from  air  that 
has  been  swallowed,  also  ejaculation  of  semen,  rarely  vomiting, 
and  occasionally  escape  of  urine  with  so  much  force  even  as  to 
rise  in  a  stream  five  or  ten  feet  high  (Tissot,  Portal). — The  respi- 
ration is  forcible  and  quickened,  while  again  it  may  be  spas- 
njixlically  interrupted.  The  consequence  of  this  and  of  the 
violent  action  of  the  muscles  is  a  marked  venous  hyperfemia. 
Tlie  jugulars  are  swollen  np,  the  face  acquires  a  deeply  cya- 
notic color,  and  the  eyeballs  protrude.  Sometimes  subcutane- 
ous vessels  are  ruptured  with  the  formation  of  ecchjanoses  in 
the  skin,  especially  in  and  around  the  eyelids,  as  well  as  some- 
times in  the  internal  organs,  yet  we  have  noticed  that  cerebral 
hemorrhage  fonns  ono  of  the  very  rarest  accidents  in  connec- 
tion with  the  ejiileptic  seizure.  The  older  observers  speak  of 
discharges  of  binod  from  the  rectum  and  vagina, and  of  bloody 
tears. — The  pulse,   provided  it  can  be   tested  during    the  vio- 
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lent  action  of  the  muscles,  is  now  fuller  than  in  the  first  period, 
and  frequent. 

After  this  wild  scene  has  lasted  a  variable  time,  from  half  a 
minute  to  three  niinutes,  and  only  in  very  exceptional  cases 
longer,  the  time  of  course  appearing  to  bystanders  very  much 
greater,  the  after-stage  of  the  seizure  is  developed.  The  convul- 
sions either  stop  suddenly  or  wear  oil  more  gradually,  and  the 
patient  either  lies  with  his  limbs  completely  relaxed,  if  the  sen- 
soriuni  still  remains  profoundly  affected,  or  the  muscles  at  once 
recover  their  normal  tonicity.  Here  and  there  isolated  supple- 
mentary jerkings  still  occur,  or  perhaps  a  tremor  runs  over  the 
whole  body. — The  return  of  consciousness  takes  place  in  varioua 
ways.  As  a  rule,  the  patient  still  lies  in  a  deep  coma  for  sonic 
minutes  after  the  cessation  of  the  spasms.  Then  he  opens  Ida 
eyes,  wakes  as  if  out  of  a  deep  sleep,  looks  confusedly  around 
him,  closes  his  eyes  again,  mutters  something  incomprehensibly, 
groans,  sighs,  or  even  speaks,  but  all  as  if  his  mind  were  wander- 
ing. At  tliis  period  lie  also  responds  tu  any  considerable  sensory 
irritant,  or  when  called  to.  The  distressing  cyanosis  diminishes. 
The  iris  contracts.  The  respiration  grows  more  quiet,  deeper, 
ordinarily  uniform,  though  sometiines  in  a  measure  intermittent, 
or  at  all  events  irregular  in  rliytlnu  and  dejjth  ;  after  violent  and 
prolonged  convulsions  rales  are  heard  in  the  chest,  which  evi- 
dently arise  from  a  considerable  accumulatiun  of  fluid  in  the 
bronchi,  caused  b}'  the  venous  stasis  during  the  s])asmodic  stage. 
The  pulse  becomes  gradually  more  quiet  and  full ;  Echeverria  in- 
deed demonstrated  with  the  sphygmograph  a  decided  decrease 
in  the  height  of  the  pulse-curve  during  the  comatose  after-stage ; 
it  only  became  higher  again  after  from  ten  to  fifteen  niinutes. 
Voisin '  states  that  the  ascending  branch  of  tho  wave  of  the 
pulse  is  higher  than  normal,  and  that  the  curve  is  characterized 
by  a  pronounced  dicrotism — appearances  which  outlast  the  seiz- 
ure by  from  half  an  hour  to  several  hours.  The  skin  is  soft  and 
often  covered  with  an  abundant  perspiration  ;  sometimes  the 
discharges  spoken  of  above  only  now  make  their  appearance. 
We  will  add  here  that  ophthalmoscopic  examinations  after  the 
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seizure  havn  sliown  a  marked  hyperjemia  of  tile  fundus  oculi, 
wh'n;}i  may  last  for  twruty-fcmr  hours. 

Thus  a  quartiT  of  lui  Iiour  after  the  seizure  the  ]iatient  may 
find  liimself  whully  in  his  previous  condition,  sametinu?^  without 
the  slightest  bad  results.  Tliere  only  remains  the  deticient  recol- 
lection of  all  that  happened  to  him  in  the  moments  just  past. 
Only  seldom,  however,  does  the  seizure  pass  off  so  rapidly  and 
leave  so  few  traces  behind.  As  a  vn\>^,  the  after-stage  lasts 
loiif|:er ;  perhaps  a  somnolent  state  follows  u])ou  it,  or  an  abnor- 
mally deep  sleep,  tlie  duruLion  of  which  varies  from  half  an  hour 
to  several  hours ;  and  if  thii  attack  was  quite  violent,  the  patient 
feels  fatigued,  unnerved,  and  as  if  bruised  all  over.  The  mental 
tone  is  altered  at  times,  and  becomes  depressed  and  irritable. 
Still  occasionally,  especially  when  i)sychicul  prodromata  of  con- 
Biderablo  duration  have  preceded  it,  patients  feel  relieved  after 
the  seizure,  are  freer  mentally.  It  occurs  exceptionally  that  the 
sleep  after  the  attack  lasts  for  many  hours,  even  for  tAventy-fonr, 
before  patients  a]<^  again  completely  masters  of  themselves  ;  and 
in  lvv<»  cases  under  my  observation  the  somnolent  condition 
extended  over  two  days.  Some  other  scqneh'C,  which  occur 
much  less  frequently,  must  be  mentioned  kiter,  after  I  lie  other 
forms  of  the  seizures  are  described. 

T7ie  iemperalure  of  the  hotly  after  the  epileptic  attacks  has 
been  measured  by  various  authejrs,  without  a  complete  agree- 
ment having  yet  bi'en  arrived  at ;  of  course  it  is  understood 
that  we  are  hen;  speaking  of  single  seizures,  not  of  such  aa 
rajiidly  follow  one  upon  another,  the  Hat  epilepUque  of  the 
French.  Williams,'  while  consideriiig  his  elTorts  as  only  slightly 
successful,  concludes  that  after  strong  convulsions,  especially 
after  tonic  spasm,  the  temjierature  may  rise  as  much  as  3°  P, 
Clouston  expresses  himself  rather  indelinitely,  and  moreover, 
Bourneville*  recognizes  his  procedure  as  defective.  This  latter, 
and  also  Voisin,  found  a  very  slight  elevation,  say  a  few  tenths 
of  a  degree.     Westphal,*  with  whom  we  agree,  made  up  his 
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'  Medical  Timca.    ISfiT.    Vol.  IT.  p.  Sa5. 

*  Etudes  cliniqucs  et  thermoinoLriquea  aar  loa  malodiea  du  STSbiiae  nerreox.    1S7<J. 
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BYMPTOM  ATO  LOG  Y. 


233 


id  that  an  elevation  of  tt-mperatare  after  the  isolated  Beizurea 
of  epileptics  is  except  ioiuil. 

The  t'ljanges  tlmt  iiirty  take  place  in  th«^  urine  eviiciinted 
after  the  seizures  as  to  its  quantity  and  quality  Imire  attitu-ti'd 
special  attention  since  Reynoso  and  Heller  niaintuiind  that 
sugar  was  temjuujurily  pruSHnt  in  it  after  t!ie  attacks.  AVitli  rare 
unauiiuLty  has  this  opinion  l)wn  contested  ;  Michea,  Delasiauve, 
Sieveking,  Hasse,  Reynolds,  Echeverria  (with  the  exceptiuii  of 
one  case),  Ebstein,'  ^M.  Iliip])ert,''  I,  and  various  others,  have 
never  been  ahle  to  discover  sugar.  Probably  the  earlier  accounts 
resulted  from  errors  in  the  methods  of  examination.  The  same 
negative  conclusion  lias  been  reached  by  most  of  the  authors 
iiuuicd  with  reference  to  the  occurrence  of  albumen.  On  the 
other  hand,  a  considerable  conformity  of  views  prevails  as  to 
this,  viz,,  that  after  the  attack  a  quantitative  change  sets  in  so 
far  as  that  the  amount  of  urine  is  decidedly  increased,  and  at 
the  same  time  of  a  clearer  color,  while  its  specific  gravity  is  not 
essentially  altered,  Ebstein,  indeed^  was  able  to  arrive  at  no 
constant  results  as  to  the  increase  of  urine.  According  to  several 
observers,  such  as  Parkes,  Gibson,  and  Echeverria,  tlie  amount 
of  urea  is  at  the  same  time  increased,  generally  also  that  of  the 
phosphates,  while  no  increase  of  the  uric  acid  could  be  proved. 

M.  Iluppcrt  (loc.  cit.)  asserts  recently  ttiat  ttfi-y  fully  formed  epileptic  seizure 
is  imm'^-diately  followed  t>y  a  distinct  trnntiicnt  disdi&rgc  of  allHinicn  iii  the  uiinc, 

,  luting  from  two  to  eiylit,  •jcncrally  from  tliree  to  four  lumre.  Fur  tlie  ]»rerniilians 
to  ba  obicrved  in  the  determination  of  tlie  albumen  we  must  refer  to  '.lie  oriyinul 
Article.  Vertigo  usually  remains  free  from  apprccinUc  allmminurin.  llu|>])ert,  in 
tddilioii.  ivscert-ained  the  stnrtliug  fuct  that  in  iiituut  half  the  cases  of  pronmineed 
ftttacks,  though  less  often  after  undeveloped  ones,  the  urine  tirst  passed  ctiiitiiined, 
boidess  albumen,  hyaline  cylinders  and  quite  numeroua  spermatic  filamenta  Tlio 
cjlinders  disappeared  sooner  than  the  all)um('n,  for  in  the  second  urine  passed  they 

!  WiTc  but  very  seldom  ciieountered.  After  mere  epileptic  vertigo,  cylinders  and 
•jKniMtlc  filaments  were  both  abseut. 


The  cases  which  I  have  examined  since  the  appearance 'of 
Happert's  work  on  albuminuria,  have  not  yet  been  numeroua 

'  Deutachea  Archiv  f.  ktini-^cbe  Medicin.    Vol  XI. 
'  Virchow's  Archiv.  Vol.  LIX. 
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enough  to  enable  me  to  give  an  opinion.  Still  I  may  even  now 
say  that  I  have  uct-asionally  found  the  reaction  for  albumei 
faintly  declared. 


B.    Epilepsia  Mitior. 

Formerly  only  the  full  jiaroxysms  just  described,  and  thos 
to  b(3  mentioned  hereafter,  which  were  accompanied  by  more  or 
less  pi'onounced  local  spasms,  were  characterized  as  epileptic  ;  in 
the  presence  of  these  onl3'"was  the  disease  assumed  to  exist  ;  but 
fullrr  (ibservatinn  has  taught  ns  the  fact  that  epilepsy  may  man- 
ifest itself  iu  the  foiin  of  seizures,  whose  onlff  characterisUc  is 
a  Zo.v*'  of  consclousiiess,  without  any  A'isible  outward  spasmodic 
element,  or  at  most  accompanied  by  Mxation  of  the  eyeball.  At 
the  ])resent  day  it  requires  no  detaih-d  demonstration  to  show 
that  tliese  and  the  forms  described  under  C,  are  actual  epilepsy. 
Tn  furmer  times  they  were  often  ascribed  to  "  apoplectic  conges- 
tion of  the  brain,"  an  abuse  against  which  Trousseau  in  particu- 
lar warmly  protested.  Still  I  consider  it  as  equally  injudicious 
to  designate  these  forms  as  "epileptic  dizziness."  There  is 
almost  without  exception  more  tlian  a  dizziuess  ;  there  is  com- 
plete anvst  of  consciousness.  We  shall  return  later  to  the  matter 
of  epileptic  dizziness  proper. 

The  time  during  which  nncnnsciousness  lasts  is  very  brief, 
gen<n'a!ly  only  from  a  few  seconds  to  half  a  minute,  yet  it  may 
even  continue  for  from  four  to  eight  minutes,  as  I  have  convinced 
myself.  As  a  rule,  consciousness  is  lost  without  any  premoni- 
tions: wliile  eating,  the  patient  lets  his  spoon  and  knife  drop,  his 
look  becomes  fixed ;  souietimes  tliis  lasts  only  so  long  as  to 
excite  the  attention  of  those  around  him  ;  then  he  resumes  eating 
again.  While  in  the  midst  of  talking,  he  suddenly  stops  ;  after 
a  brief  absence  of  mind  he  goes  on  again.  While  walking  upon 
tlie  street  he  stops  still,  but  need  not  neces.sarily  fall  if  the  arrest 
of  consciousness  is  brief  enough.  It  may  even  happen  that  the 
more  automatic  actions  are  not  once  interrupted,  the  sufferer 
goes  on  walking,  continues  to  play  on  the  piano,  and  the  like. 
But,  on  the  other  hand,  when  the  absent-mindedness  is  longer, 
lie  may  fall  down,  or,  if  riding,  be  thrown  from  his  horse.     At 
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times  such  a  patient  is  thrown  down  suddenly  and  lies  there 
unconscious,  until  li<^  shortly  I'OUSt'S  himself  ;  an  inexperienced 
person  would  be  disposed  to  look  upon  the  attacU  as  a  jiara- 
lytic  stroke,  although  in  apoplexy  tlie  overthrow  of  the  brain 
gcarcely  ever  happens  so  suddenly.  (Compare  Cerebral  Hemor- 
rhage, t 

As  already  observed,  these  seizures  generally  overtake  one 
without  warning  ;  yet  the  most  various  aurffi  are  also  sometimes 
noticed.  Tlie  most  common  warning,  in  my  observation  at  least, 
consists  in  a  sensiition  of  dizziness,  in  flashes,  and  darkness 
before  the  eyes.  Reynolds  asserts  tliat  the  color  of  the  face  in 
these  seizures  may  on  occasion  show  all  the  variations  men- 
tioned above,  of  ctmrse  excepting  cyanosis;  in  my  patients  a 
Budden  pallor  could  generally  be  made  out,  which  both  preceded 
and  outlasted  the  loss  of  consciousness. 

While  in  tlie  majority,  to  be  sure,  after-effects  are  wholly 
absent,  so  that  patients  are  quite  unaware  tiiat  anything  vvhat- 
ever  has  just  hapi)ened  to  them,  at  other  times,  even  after  slight 
attacks,  symptoms  show  themselves  which  last  for  some  time,  it 
may  be  for  several  hours — in  most  instances  a  suppressed  voice, 
bad  humor,  and  surliness  ;  or  headache  and  forge tfulness,  or  de- 
pression and  fatigue  with  a  tendency  to  sleep.  We  shall  have  to 
discuss  further  on  how  these  conditions  are  to  be  distinguished 
from  simple  faintness,  with  which  they  have  not  very  infre- 
quently been  confounded  by  iuexperienced  observers. 

C.   Tram  Ulan- Porms  ;  Loss  of  Consciotisness  with  local  Spasm. 

Epilepsia  mitior  in  the  form  just  described,  /.  e.,  complete 
arrest  of  consciousness  without  any  spasm  visible  externally, 
certainly  belongs  to  the  exceptions.  On  the  other  hand,  we 
quite  often  meet  with  transition-forms  between  it  and  the  major 
attacks,  in  whicli  sliglit  spasms  occur  together  with  coma.  F'or 
the  description  of  tliese  attacks  we  may  in  the  main  simply  refer 
to  epilepsia  mitior,  especially  as  concerns  the  duration,  the  after- 
effects, and  the  loss  of  consciousness.  To  these,  however,  spas- 
modic phenomena  now  come  to  be  added. 

The  locality,  the  intensity,  and  the  nature  of  these  are  subject 
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to  the  greatest  variation.  Trousseau  gives  a  very  lively  descrip- 
tion of  these  so-called  abortive  attacks,  and  mentions  various 
examples  in  illustration. 

It  happens  but  seldom  that  tonic  and  clonic  spasms  appear 
together  or  in  succession  as  in  the  major  attacks ;  as  a  rule,  there 
is  in  this  form  only  one  or  the  other  kind.  All  the  various  possi- 
bilities of  the  picture  so  constituted,  which  come  under  observa- 
tion, cannot  be  detailed  ;  a  brief  indication  of  them  must  suffice. 
In  one  patient  the  spasm  betrays  itself  only  by  firm  closure  of 
the  eyelids,  in  another  by  strabismus,  or  by  twitchings  of  certain 
of  the  facial  muscles,  or  by  violent  contortions  of  the  face,  move- 
ments of  the  lips,  shutting  the  jaws  lirmly,  chewing  motions, 
rolling  the  tongue  back  and  forth,  a  constrained  turning  of  the 
head  in  some  direction,  or  shaking  movements  of  it.  Reynolds 
frequently  observed  arrest  of  the  respiration  by  spasm  of  the 
external  respiratory  muscles  and  the  diaphragm,  and  in  conse- 
quence slight  cyanosis.  Together  with  these  symptoms  on  the 
part  of  the  muscles  of  the  head  and  back,  or  even  without  these, 
there  may  occur  local  spasms  in  the  extremities,  or,  less  often,  in 
the  trunk  ;  certain  iingei-s  are  rigidly  bent  or  stretched ;  one  arm, 
on»'  leg,  or  even  two  extremities  become  stiff  ;  or  the  parts  men- 
tioned are  moved  to  and  fro  by  rapid  clonic  twitchings.  Or  a 
slight  tnmior  runs  over  the  whole  body.  Compare,  too,  the  sec- 
tion further  on  about  Epileptic  Hemiph^ia. — Again,  there  are 
cases  which  are  closely  allied  in  their  external  features  to  the 
major  attacks,  inasmuch  as  the  whole  body  is  subject  to  slight 
tonic  and  clonic  convulsions,  which,  however,  from  their  very 
slight  degr<'e  of  intensity  and  their  very  short  dui-ation,  rather 
suggest  to  the  novice  an  analogy  with  the  pronounced  attacks 
than  prove  it.  It  is  quite  unprofitable  to  undertake  to  enumer- 
ate here  all  the  possible  multifarious  varieties  of  the  picture; 
the  reality  surpasses  any  description. 

In  the  case  of  ejiilepsia  gravior  the  unconsciousness  always 
outlasts  the  spasms.  This  may  also  be  the  case  in  the  form 
which  now  occupies  our  attention,  though  the  opposite  fre- 
quently occurs  here,  /.  e.,  the  patients  are  already  them- 
selves again,  while  the  spasm  still  continues.  This  was  very 
striking  in  one  of  my  jmtients,  where  a  rigid  extension  and 
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stretching  asunder  of  the  fingers,  thut  positively  could  not  be 
overcome,  lasted  for  some  minutes  after  the  brief  unconscious- 
ness liad  completely  ]iiissed  away. 

Her}>in  remarks  that  in  these  forms  consciousness  is  only 
slightly  affected,  not  by  any  means  wliolly  abolished.  Although 
tills  may  also  occur,  I  must  still,  from  my  own  observation,  agree 
with  Hasse  that  in  tire  great  mnjority  an  arrest  of  consciousness 
takes  place,  which,  although  often  only  very  transient,  is  still 
complete. 

D.  Irregular  Forms  of  the  AttacJas,  and  the  Epileptokl  Slates. 

We  speak  of  both  together,  because  numerous  ti-ansitions 
occur  liere,  and  a  complete  sejiaiation  is  not  only  contrary  tf»  the 
nature  <if  the  thing,  liut  would  also  introduce  much  that  is  arti- 
ficial into  the  description. 

Tliere  is  a  great  variety  of  forms  under  which  at  times  the 
epileptic  attacks  may  exhibit  tlieniselves,  and  which  yet  have 
long  been  recognized  as  such.  They  must  be  sketched  lirst ;  we 
M-ill  afterwards  return  to  tlie  epiloptoid  states,  ]>roperly  speak- 
ing. 

To-day  it  is  regarded  as  almost  an  axiom  that  the  most  essen- 
tial character  of  the  seizure  is  to  be  sought  for  in  the  loss  of 
consciousness.  Now,  tliere  are,  however,  in  contradistinction  to 
all  those  hitherto  descriJ«:'d,  certain  rases  in  whieh  the  coma  is 
ahsent.  We  do  not  nn^an  simple  vertigo  epile])ti<'a,  but  parox- 
ysitis  with  distinct  convulsions,  but  witliout  arrest  of  nmseions- 
n««».  At  all  events,  tiie  spastic  symptoms  are  liere  chit-Hy  of  a 
local  chanicter,  analogous  to  those  whirh  we  have  desrribed 
among  the  transition-forms  (C),  but  there  occur,  although  very 
?«.'ldoni,  strongly  nun-ked  tonic  and  clonic  epileptic  twitchings,  in 
which  the  patient,  although  all  the  time  possessed  of  conscious- 
n>-ss  and  sensation,  at  the  utmost  experiences  a  slight  confusion 
nrid  obs«Miration  of  his  senses.  I  saw  a  ]ironouiiced  case  in  a 
young  fellow  of  sixteen,  P.  W. ;  in  tliis  instance  typical  parox- 
ysms were  observed,  in  which  the  patient's  face  at  first  became 
of  a  deathly  pallor;  he  then  lost  ronsciousness  and  f»^ll  into 
general  twitchings;  these  alt<Tnated  with  others,  in  which,  with- 
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out  this  pallor  and  without  coma,  violent  clonic  spasms  appeared 
occasionally,  but  only  in  the  arms  and  legs. 

The  literature  of  the  Kuhji'ct  contains  a  series  of  examples,' 
where  at  times  the  abnormal  motor  activity  displayed  itself  in 
a  different  way  from  the  tonic  and  clonic  spasms  heretofore 
described.  Thus  it  has  been  observed  that  the  patient  at  tirst 
ran  violently,  but  was  even  then  nnfonsoir)us  and  at  once  bejjan 
to  suffer  from  the  twitchings,  or  he  began  by  moving  round  in  a 
circle.  Sometimes,  also,  the  convulsions  are  enilrely  wantinffy 
and  are  onhf  rcphind  htj  the  •moitons  of  waUchuj  and  rvaning. 
1  have  myself  had  a  jiutient  under  treatment  in  whom,  in  place 
of  the  usually  pronounced  major  paroxysms,  there  occurred  at 
times  some  in  which  he  ran  up  and  down  his  room  in  a  state  of 
complete  unconsciousness.  Hammond  relates  an  analogous  case, 
and  Trousseau  antJther. 

The  greatest  attention  of  physicians,  especially  in  forensic 
medicine,  has  long  been  turned  to  the  important  cases  in  which 
epilepsy  has  declared  itself  by  periodically  recurring  attacks 
of  m/'kifd  diaiurhauce  instead  of  the  oidinary  major  or  ndnor 
paroxysms.  We  shall  see,  hereafter,  when  wl*  consider  the 
immediate  abnormal  consequences  of  tlie  ordinary  attacks,  that 
the  severest  states  of  excitement  may  arise  in  connection  with 
an  attack,  just  as  we  saw  that  mental  changes  may  occur  before- 
hand as  prodroma.  Thus  it  may  also  happen  in  a  more  ex- 
tended sense  that  mental  disturbances  arise  in  place  of  the  whole 
seizure,  and  present  a  picture  completely  at  variance  Mith  the 
usual  one  of  epilepsy. 

For  the  details  from  a  psychiatric  and  medico-legal  point  of 
view,  we  must  refer  to  tlie  special  works  treating  of  tliem.  We 
can  here  take  up  only  so  many  of  them  as  necessaril}'  belong  to 
the  outline  of  an  exposition  of  epilepsy  in  general.  This  topic 
is  treated  of  with  considerable  fulness  by  Palret,^  and  we  follow 
him  in  essentials. 

Falret  believes  that  in  the  delirhim,  tpilepticum  a  slighter 


'  Compare  the  older  ones  cited  ia  Wieke^t  Versuch  einer  Monojrraphie  des  Veita- 
tanzcx. 

'  ArohiveK  g^nor.  de  m^d.  1880.  Vol  II.  uid  1801.  Vol*.  L  and  IL 
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and  a  severer  form  mnst  be  distingutslied,  just  as  is  done  in  the 
ordinar}"^  seizures,  and  thai  tlif}'  prfs^nt  differences  in  the  degree, 
but  not  in  tiie  essential  nature  oi"  the  !»ymptonis.  It  is  pomiiion 
to  both  forms  for  patients  to  be  atfecti'd  paroxysnially  with  an 
excitement  which  is  at  times  announced  l>y  warnings,  but  often 
breaks  out  quite  suddenly.  This  exi-itrmrnt,  almost  witliout 
exception,  has  a  maniacal  cimracter,  and  is  evidenced  b}'  the 
violence  and  suddenness  of  the  acts  which  the  patients  perform. 
It  disappears  almost  as  rapidly  and  unexpectedly  as  it  came,  and 
the  patient  returns  to  his  previous  mental  condition  ;  lie  has 
afterwards  either  no  recollection  at;  all  of  the  paroxysm  and  the 
acts  d<»ne  in  it,  or  a  very  dim  and  confused  one.  There  are  vari- 
ons  intermediate  forms  between  the  slight  and  the  severest  cases. 

In  the  mild  form  of  epileptic  delirium  the  inclination  to  wan- 
der round  sets  in,  either  after  the  previous  occurrence  of  the 
mental  prodroma  which  have  been  mentioned,  or,  Hirtieiimes, 
very  suddenly;  or  the  patients,  as  they  afterwards  assert,  "are 
driven  by  an  irresistible  force  "  to  perform  acts  of  violenc<'.  Jlost 
frequently  they  throw  themselves  upon  otli"T  persons  and  strike 
Ibem,  or  they  destroy  objects  about  them,  or  they  even  wound 
themselves  in  a  senseless  way.  At  other  times  their  acts  are  want- 
ing in  this  character  of  excitement,  and,  instead,  the  most  singu- 
lar tilings  make  their  appearance.  Thus  cases  are  known  in  which 
delicate  and  perfectly  respectable  persons  suddenly  use  the  most 
obscene  language  for  a  short  time.  The  case  reported  by  Trous- 
seau IS  often  quoted,  where  a  high  judicial  oflicer  suddenly,  in 
the  midst  of  the  session,  went  into  the  adjoining  room  and  there 
urinated  in  the  corner,  then  returned  to  the  hall  and  continued  the 
on,  and  had  no  r'K'olIpction  of  what  had  occurred.  A  patient 

ler  my  observation  was  at  times  s>ubji*ct  to  a  peculiar  confu- 
sion, so  that  she  committed  the  most  foolisli  acta;  e.  «/.,  if  slie 
had  just  made  a  fire  on  the  liearth  she  put  into  it  knives,  spoons, 
and  whatever  happened  to  be  in  her  hand,  instead  of  wood. 
After  the  lapse  of  a  few  seconds  or  half  a  minute,  she  came  to 
herself  again  and  was  conscious  of  the  acts  of  folly  she  had  com- 
mitted. The  symptoms  of  paramount  importance,  however,  and 
which  are  constantly  referred  to,  are  when  in  paroxysms  of  this 
kind  patients  are  sometimes  urged,  by  a  sudden  motive  "im- 


240 


KOTHXAGEL. — 1 PILEPST. 


pulse,"  to  certain  acts  which  ultimately  assume  a  character  of 
public  danger.  Here  belong,  at  least  in  jtart,  the  violently  con- 
tes^ted  questions  of  pyroinauia,  kleptomania,  and  dipsomania. 
It  is  far  from  our  intention  to  distuss  tliis  question  in  the  pres- 
ent place  ;  it  belongs  much  more  in  tin?  domain  of  the  alienist 
and  of  forensic  medicine.  We  would  only  leniark,  in  accordance 
with  the  careful  observations  of  various  authors  and  the  mate- 
rial, scanty,  it  is  true,  which  we  have  ourselves  seen  in  this  con- 
nection, that  it  appears  unquestionable  that  such  a  transient 
mental  disturbance  takes  the  place  of  an  attack  as  an  expression 
of  epilepsy. 

The  severe  form  of  epileptio  delirium  exhibits  miich  more 
formidable  features  than  the  mild,  for  in  this  a  transient,  furious 
mania  of  the  most  violent  kind  breaks  out,  and  is  hardly  snir- 
passed  in  intensity  by  any  other  so:t  of  maniacal  aberration. 
Patients  of  this  kind  are  met  with  almost  exclusively  in  institu- 
tions, at  any  rate  after  the  first  seizure  has  oeeurred.  We  have 
indicated  above,  after  Falret,  the  general  characteristics  of  this 
deliiiuni.  Still  we  must  here  call  special  attention  to  the  reck- 
less impulsiveness  of  the  acts,  for  they  generally  culminate  in  a 
senseless  destructive  fury.  Patients  annihilate  ever3^thing  about 
them  ;  the  most  sliocking  murders,  pi-rpetrated  in  this  way,  are 
recorded  in  the  annals  of  science.  At  times  certain  mental  pro- 
droma  make  the  unhappy  ]>atient  aware  of  the  approach  of  the 
seizure,  so  that  he  can  warn  those  anuiud  hitu  to  protect  them- 
selves (we  ourselves  know  of  a  pronounced  case  of  this  kind) ; 
but  at  other  times  the  passion  for  destruction  breaks  upon  him 
so  suddenly  that  no  escape  is  possible.  The  sutforers  often  relate 
afterwards  that  they  have  had  hallucinations,  usually  of  a  rt^pul- 
sive  and  frightful  character,  in  which  a  red  color  has  reeurred  in 
varied  fashiontwith  notable  frequency.  It  also  happens  that 
patients  are  very  violently  but  rallier  connectedly  delirious. 

After  an  average  duration  of  from  two  to  four  days  the  mani- 
acal condition  passes  olf  and  the  sufferers  return  to  a  rational 
state — provided,  of  course,  their  mental  powers  are  not  too  much 
enft't']>led — without  retaining,  in  favotuble  cases,  more  than  a 
dreamy  consciousness  of  what  has  occurred.  Sometimes  this 
transition  is  accomplished  in  a  few  hours. 


SYMPTOMATOLOGY. 


941 


We  now  turn  to  the  description  of  tlie  eplleptoid  states.  Wi' 
Lhare  already  pointed  out  in  the  introductory  skf  tcli  tliiit  nnmer- 
lons  wholly  indeterminate  morbid  features  were  included  under 
jlliis  name  by  Griesinger,  but  we  linve  also  mentioned  thn  protest 
^entered  ugainst  it  by  Westphal.  In  the  essay/  whicli  he  unfor- 
Ittnately  left  incomplete.  (Triesinger  speaks  especially  of  two 
groups  of  sjymptunis  which  he  ascribes  to  epilep.sy  :  the  lirst 
group  included  many  kinds  of  attacks  of  giddiness  ;  the  second, 
morbid  states,  which  iu  practice  are  usually  rpp:ardpd  as  hypo- 

tdiondria  or   hysteria,  but  which,   according  to  Giie.sin2;er.   are 
epilepsy  with  strongly  marked  intermediary  symptoms  and  very 
slight  and  incomplete  seizures.   Westph.al,  on  the  contrary,  urges 
that  such  epileptoid  seizures  are  among  tlie  most  frequent  symp- 
toms in  almost  all  the  different  disease's  which  belong  among  the 
mental  and  nervous  affections.    Taking  this  view  of  it,  then,  we 
should  have  to  reckon  general  progressive  paralj'sis,  e.  r/.,  as 
epilepsy  on  account  of  these  epili'ptnid  or  rpilpptiform  seizures. 
There  is  doubtless  mncli  that  is  correct  iu  this  objection  of  West- 
phal ;  but,  on  the  other  hand,  we  believe  tlie  same  shoukl  be  said 
of  Griesinger's  theory.     In  fact,  so  long  as  our  knowledge  of  the 
nature  of  epilepsy  is  so  inadequate,  and  so  long  as  any  one  may, 
L^  and  even  must,  without  contradiction  look  upon  all  the  different 
B  groups  of  symptoms  described  above  as  epileptic  seiznres,   it 
appears  to  us  that  we  cannot  deny  the  right  of  considering  other 
U    combinations  of  symptoms  also,  under  the  circumstances,  as  the 
V  expression  of  epilepsy.    If,  now,  we  would  not  faJl  into  the  (^rror 
80  proper]}'-  emphasized  by  Westphal,  the  boundaries  must  be 
clearly  defined  within  which  we  are  still  to  regard  an  anomalous 
combination  of  symj^toms  ns  an  expn^ssion  of  epilepsy.     In  this 
I       view  we  would  enunciate  the  following  rules: 
■        Tho.se  states  should   be    regarded    as    epileptoid,    /.    e.,   as 
~    caused  by  a  central  epileptic  cliange,  in  whicli  symptoms  show 
themselves   paro.vysmally,  for    the  development  of  wliieh   the 
same  physiological  processes,  according  to  our  present  knowl- 
edge, should,  or,  at  any  rate,   may  be  assumed,  as  produce 
(when  developed  in  greater  intensity  or  extent)  the  usual  epilep- 


'  Aicbir  f .  Psychiatiie  und  Nerrenkriuikbeiten.   Vol  L 
TOL.  XIV.— 16 
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tit;  attacks.  Furthermore,  it  shoiild  be  kept  clearly  in  mind 
tluLt,  as  in  genuine  epilepsy',  these  paroxysms  cuiistitutp  the 
principal  feature  of  the  disease,  while  th<'  symptoms  of  the  inter- 
val, on  the  contrary,  stand  in  the  background,  or  are  so  little 
pronounced  that  no  other  uer\'ou3  or  mental  alTection  could,  with 
any  i>rol>tibility,  be  made  out  froru  them.  The  only  exception 
would  be  wheu  they  can  be  sliowu  xo  be  in  some  sort  a  conse- 
quence of  the  epilepsy.  The  ceriaini]/  as  to  whether  the  case  be 
one  of  genuine  epilepsy  or  not,  is  to  be  gathered  from  the  occur- 
rence sooner  or  later  of  real  paroxysms  in  jilace  of,  or  alternating 
with,  tlii'se  questionable  seizures, 

A\'('  by  no  means  fail  to  recognize  the  fact  that  even  on  this 
theorj'  there  may  be  discussion  about  many  cases  as  to  whether 
they  should  be  classed  as  "ejiileptoid ''  or  not.  Still,  the  way 
of  looking  at  it  proposed  by  Griesingcr  appears  to  us,  practi- 
cally and  scientifically, very  important,  and  it  was  for  this  reason 
that  we  desired  to  make  at  least  an  attempt  to  formulate  this 
question  in  more  precise  terms. 

What  now  are  the  clinical  features  of  these  epileptoid  states? 
It  would  be  impossible  to  detail  them  here  fully  in  their  multi- 
form variety  ;  we  can  onlj'  give  a  characterization  of  a  few  ty]>es. 

In  the  tirst  series  we  must  mention  "  attacks  of  ffiddiness,'' 
as  w^ell  as  the  mere  slight  sense  of  oppression,  without  the  actual 
loss  of  consciousness,  as  in  epilepsia  mitior.  These  vertigos  are, 
as  Griesiager  properly  insists,  olum  ascribed  to  all  possible 
causes,  congtjstions  of  the  brain,  disturbances  of  digestioii,  and 
the  like,  while  epilepsy  is  not  thought  of.  The  same  investi- 
gator points  out  more  fully  what  are  the  indications  which 
hould  arouse  our  attention  in  such  a  vertigo,  in  a  way  to  make 
our  diagnosis  positive.  From  the  various  histories  of  patients 
under  my  observation,  I  extract  the  following,  as  well  describing 
this  epileptic  vertigo  : 

A  clergyman,  of  twenty-eigtt,  hQ<l  frequently  suffered  aa  a  boy  from  night 
terrors,  wliicli  ho  calkd  "nii^httnare."  No  htreditary  influences  are  to  be  dis- 
covered. He  was  healthy  up  to  two  ycai-s  ago,  when  he  suddenly,  witliout  warning, 
became  "faint,"  fell  down,  and  was  unconscious;  afterwards,  for  three  days,  he 
was  very  weak  and  afflieted  with  hendarhe.  Since  this  time  he  has  suffered,  with- 
out having  iu  auy  way  changed  bis  mode  of  life,  from  very  frequently  recurring 
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rks  of  vertigo.     These  arc  often  prcccfled  l«y  pnlpttations  of  fho  licart ;  sotnc- 

tliey  are  introduced  by  a  j^eculiar  "  twisting  "  seuwitioii  in  tht;  region  of  tho 

icli,  whence  it  rises  "  into  tlie  tlimiit,"  mid  even  U[)  to  the  lAStk  of  the  bead  ; 

then  tho  paticnt'ti  face  becomea  red,  he  has  a  sense  of  heiit  in  the  head,  and  is 

Lcei/!:e«i  with  such  a  decided  giddiness  tliat  he  has  to  take  hold  of  sometliiiig  to 
lT(>id  falling.  Sometimes,  in  connection  with  it,  a  geuenil  trembling  nnd  qualin- 
ishness  runs  over  hitn.  Tliese  seiKures  come  frequently,  in  jmrt  uftcr  mental  e.xir- 
tion.  but  in  part  quite  spontaneously,  even  when  lying  still. — It  is  now  still  further 
characteristic  that  the  patient,  after  having  latterly  for  almc»(;t  two  years  JK'cn 
ifflictod  with  th<se  attacks  of  giddiness*  only,  has  had  four  uttuek.s  in  which  he  fill 
to  the  ground,  became  very  pale,  according  to  the  statement  of  those  about  him, 
lost  consciousness  completely  for  from  one  to  two  minutes,  and  was  possessed  by  k 
general  spasmodic  rigidity. — Objectively  there  is  not  the:  slightest  thiiiij  to  be  dia- 
covered. 

»  If  we  analyze  this  case  more  thoroughly,  the  following  cir- 
camstances  present  themselves  whinh  lead  us  to  look  witli  sus- 
picion upon  the  vertigo:  in  youth,  the  striking  nervous  man- 
ift^stations  ;  an  unmiHtiikable  aura  proceeding  from  the  slomach  ; 
marked  change  in  the  color  of  the  face;  palpitations  of  the 
hnart,  without  the  h^ast  cliange  in  the  cJrculatoiy  apparatus, 
and  often  without  anything  to  occasion  it,  as  when  lying  still ; 
sometimes  trembling  at  the  same  time.      To  these  there  were 

1      a<ldfd,  as  the  ca.se  went  on,  nniiiirttakable  epileptic  paroxysms, 

^ktrith  ^clipsis  and  muscular  rigidity. 

^M      The  following  condition,  although  prespnting  wholly  different 

^characters,  must,  I  believe,  be  considered  as  epilejjtoid  : 

Tlie  patient,  a  robust  man  of  thirty- two,  is  stated  to  have  come  from  a  healthy 

family:  was  formerly  licalthy;  had  only  suffered  while  a  student  from  "a  slijrht 

•tn»  of  oppression  in  the  head."     In  his  youth  he  hiid  l.>een  somewhat  addicted  to 

lon»nlstn.     The  present  oecurrencca  have  existed  for  four  years,  and  recur  at  inter- 

I  Tkls  of  from  a  week  to  a  month,  while  I>ctwcen  times  the  patient  is  perfectly  well. 

iSitbisr  spontaneously  or  after   mental   efforts  there  suddenly  begins  a  glittering 

[bffcrn;  the  eyes,  with  obscuration  of  the  visual  field,  especinlly  on  the  right  side. 

iTlien  a  peculiar  sort  of  dreamy  condition  sets  in;  the  patient  recognizes  his  8ur- 

[rouadings,  but  his  thoughts  arc,  "  as  it  were,  under  a  siiell,""  nnd  he  has  to  think 

(instantly  of  one  and  the  same  ctrnumstannc.     He  hears  wh.it  is  said  by  those 

him  in  a  dull  way,  nnd  a?  if  from  a  dlstanre.     This  condition  la.sts  for 

half  an  hour,  durinsr  which  time,  according  to  the  statement  of  his  family, 

face  SMumes  a  very  pallid  hue.     After  the  seizure  there  is  a  feeling  of  creeping 

and  numbness  in  the  right  or  left  half  of  the  body.     Then  he  is  again  perfectly 
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Finally,  we  also  present  as  an  illustration  tlio  medical  historj'* 
of  a  student  of  theology,  twenty-tliree  years  of  age. 

A  brotiier  stifFcrs  from  pronounced  epilepsy.  The  patient  himself  was  enlirelj- 
wull  up  to  his  eightcenlh  year,  only  he  mrusttirbntc^d  Ijetwwn  the  nges  of  twelve  and 
eighteen.  Then  one  day,  at  dinner,  witlumt  any  known  cause,  lie  suddenly  Ijccamc 
dizzy  and  at  onco  fi-ll  down  unconscious ;  it  cannot  now  be  iisccrtttincd  whether 
there  were  convulsions  witli  tliis  seizure.  Siuco  then  8cizurc«  of  the  following  kind 
hare  developed  themselves  at  intervals  of  from  ouo  to  three  weeks,  during  which 
thu  pivtient  lias  lieen  perfectly  well.  Be  the  ]>nt-icnt  where  he  will,  he  suddenly 
eijKjrii.-nces  a  peculiar  imjiression  of  white  light,  not  to  he  more  accurately  defined. 
ThercnjjoQ  he  Ijelieves  that  he  is  transported  to  some  entirely  strange,  aud  usnally 
imaginary  region  ("  hcnven  or  liell"),  though  he  still  knows  that  he  is  in  the  street 
or  in  colliigc,  and  can  even  salute  jjiissers-liy  in  this  dreamy  state — consciousnesa  is 
never  coiupU-tcly  lost.  His  motluT  states  that  the  patient  daring  the  seizures  looks 
fluslK'd,  but  aftcrw.irds  pale,  and  that  his  hands  are  "spasmodically  clutched  to- 
gether."— The  jmfient  made  use  of  a  cold- water- cure  and  of  ]iotassiuni  liromide  nnd 
ext.  cannabis  indica  in  large  doses'.  Tlie  sciziirea  described  diMppenred  ;  l>ut  others 
set  in,  which  l:i!«t  one  or  two  minutes  and  in  which  the  patient  is  actively  excited, 
speaks  confusedly,  and  is  abusive. 

We  do  not  wish  to  add  to  the  nnmber  of  these  examples, 
because  it  would  be  impossible  to  exhaust  tlie  great  variety  of 
the  features  they  present.  P^'or  our  part  we  are  of  Griesinger's 
opinion,  that  sucli  states  belong  to  epilepsy.  Tlie  aim  of  the 
inquiry  is  to  establish  where  the  limits  of  the  territory  must  be 
drawn,  and  whether  various  other  states  should  and  must  be 
in<-ludL'd  in  it,  of  which  wi'  can  take  no  account  here  in  a  manual, 
because  their  title  to  belong  here  can  be  still  further  contested, 
as  in  the  case  of  the  epileptoid  neuralgia  of  Trousseau  and 
others. 

"VVe  now  once  more  retiirn,  after  describing  the  various 
forms  of  the  paroxysms,  to  their  immediate  consequences.  It 
was  stated  above  that,  as  a  rule,  the  patient  returns  to  his  nor- 
mal condition  after  a  deep  sleep  of  longer  or  shorter  duration; 
after  tlie  mild  attacks,  often  with  surprising  quickness.  Still 
at  tituf.s  the  paroxysm  comes  to  a  close  in  another  way. 

In  the  first  place  it  is  to  be  stated  here  that  very  marked  con- 
ditions of  exaltation  may  follow  upon  the  convulsions.  Their 
cliuracter  is  generally  perfectly  analogous  to  that  of  epileptic 
delirium,  /.  t.,  the  patients  are  very  highly  excited  and  maniacal, 
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and  the  delirium  is  chaiticterized  by  Dhe  same  senseless,  impulsive 
outbreaks  of  fury  as  in  the  cases  where  it  takes  the  place  of  the 
whole  seizure.  A  further  JL'scription  may  therefore  be  omitted- 
Tliis  raauia  lasts  for  a  variable  length  of  time,  for  one  or  a  few 
hours,  sometimes  even  for  two  or  three  days.  On  other  occu- 
sions,  the  patient  for  a  considerable  time  after  the  stnzure  is 
stupid,  apathetic,  and  only  very  gradually  comes  back  to  his 
former  status.  Again,  at  other  times,  simple  conditions  of  hallu- 
cination or  somnambulism  are  establish(?d. — As  a  matter  of  ex- 
perience, these  serious  consi'quences  are  almost  exclusively  ob- 
served in  case  of  epilepsia  graviur,  although  the  intensity  of  the 
seizure  and  its  immediate  sequelae  by  no  means  always  stand  in 
the  same  relation  to  each  other,  as  it  also  happens  that  occa- 
sionally a  milder  epilepsy  is  followed  by  an  uncommonly  violent 
and  protracted  after-stage. 

Certain  other  manifestations  are  also  at  times  to  be  reckoned 
among  the  immediate  consequences  of  the  seizure,  which,  frrjra 
their  clinical  features,  we  may  characterize  in  general  as  parnhj- 
iic  vianifestaiions,  with  which  aphasia  would  also  be  associated. 
The  paralytic  manifestations  are  partly  motor,  partly  sentient, 
and  i)artly  sensorial,  such  as  deafness,  loss  of  the  sense  of  taste 
^^and  of  sight.     Eciieverria  counts  up  a  great  plenty  of   them, 
^Kodd  was  the  lirst  to  describe  "'epjleptic  hemiplegia'"    full}'; 
^■lecently  Ilughlings  Jackson,'  especially,  has  given  close  atten- 
uation to  the  study  of  it.     According  to  our  experience,  we  must 
agree  with  Reynolds  and  H.  Jackson  that  these  resulting  condi- 
tions or  complications  of  the  attacks  are  not  directly  de|)endent 
njx)U  them  as  such.*    "With  regaid  to  the  cases  where  a  laslinff 
paralj'sis  remains  after  an  epileptic,  or  in  this  case  more  prop- 
erly an  ejiileptiform,  seizure,  there  can  be  no  doubt  that  some 
grosser  material  change  of  structure  exists  witliin  the  skull,,  that 
ill  fact  we  can  assume  the  existence  of  no  epilepsy  in  the  true  sense 
of  the  word,  but  tliat  the  convulsions  are  simply  the  sj'mptoma- 


Compaic.  besides  Uie  various  urticles  in  the  ioamala,  hia  artide  oa  "  ConTulsions  " 
'  JD  JUgnuldt'  Sy>t«m  of  Medicine. 

*  Am  JtfjfiuitdM  forcibly  ezprMaea  it :  "  There  seems  to  me  to  be  no  more  reason  for  con- 
Lateting-  the  iiatalj-iiB  with  the  epilepsy  tbait  there  would  be  for  ua  to  coimect  bronchi- 
eaauer,  cr  cocoa  with  this  diseose." 
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tic  expression  of  an  anatomical  cerebral  lesion.  Moreover,  wht 
tbeso  cases  are  investigated,  further  symptoms  will  be  found 
without  trouble,  wliich  are  referable  to  such  a  li'sion.  Usually 
there  are  tumors,  embolisms  in  the  territory  of  the  artery  of 
the  fossa  of  Sylvius,  less  frequently  hemorrhages  ;  still,  in  refer- 
ence to  the  latter,  we  would  aild,  so  as  to  avoid  misunderstand- 
ing, tliat  we  mean  primary  hemorrhages,  such  as  are  themselves 
followed  by  convulsions,  not  such  as  might  originate  during  the 
Seizure  as  a  result  of  the  venous  stasis,  because,  as  we  Lave 
already  remarked  several  times,  this  last  accident  hardly  ever 
occurs.  As  we  cannot  enter  more  closely  into  this  subject  in  this 
jilace,  we  must  refer  the  reader  to  the  other  sections  of  the  pres- 
ent work  wliich  treat  of  it. 

We  can  exjjress  ourselves  Just  as  briefly  with  regard  to  the 
unilateral  convulsions  and  the  hemiplegia — permanent  or  tran- 
sient— which  follows  thera.  It  is  true  that  sometimes  unilateral 
twitchings  occur  even  in  genuine  epilepsy,  as  was  stated  above 
under  the  liead  of  irregular  forms  of  the  seizures  :  but  these  are 
almost  always  rather  partial  and  insignilicant,  and  at  the  utmost 
they  are  occasionally  intercliangeable  with  complete  paroxysms 
— and  even  in  these,  if  they  recur  with  increased  regularity, 
we  must  always  be  suspicious  of  an  organic  cerebral  disease. 
If,  liowever,  a  ]iatient  suffers  exclusively  from  violent  unilateral 
convulsions,  and  if  transient  or  permanent  paralyses  or  pareses 
of  the  affected  parts  remain  after  them,  we  may  almost  always 
with  considerable  certainty  assume  the  existence  of  an  organic 
brain  lesion. 

Now  there  are  also  cases  in  which  patients  suffer  for  a 
considerable  time  from  completely  develo]>ed  epilejitic  ]iarox- 
3'sins,  which  are  frequently  repeated,  and  after  which  there 
remain  constantly,  or,  at  all  events,  quite  often,  pareses  or  paral- 
yses of  motion  or  sensation,  which  are  recovered  from  again, 
however,  after  some  time.  What  is  the  state  of  things  in  tliese 
cases  1  Even  if  it  be  not  possible  to  assign  a  cause  with  absolute 
certainty,  still  the  conditions  hitherto  known  to  have  been  found 
on  post-mortem  examination  and  a  full  analysis  of  all  the  symp- 
toms indica,te  that  here  also  the  grosser  anatomical  lesions 
always  come  into  play.    As  in  the  case  of  epileptic  hemiplegia, 


site  of  these  latter  is  often  to  be  sougiit  for  on  ttie  convextt^ 
)r  ill  the  liemisplu'res  of  the  cerebrum.     WJien  speaking  of  the 
itioloiry,  we  Lave  expressed  oursi.'lvea  to  the  effecrt  tliat  in  our 
)piuiuu  such  anatomical  lesions  uf  the  cortex  are  capable  of  pro- 
ducing the  ''epileptic  ciiange; "  in  this  way  we  could  actually 
speali.  of  an  "epileptic  hemiplegia"  if  a  true  epilepsy  originated 
[_iii  tliis  way,  still  this  would  be  on!y  a  ])lay  upon  words,  for,  in 
let,  it  is  not  the  attack  which  occasions  paralysis,  but  the  ana- 
>tuical  lesion  itself.     It  is  true,  the  method  of  the  pathogenesis 
Will  remains  obscure.     We  may,  at  most,  conceive  that  transient 
listurbances  of    the  circulation  round  about   the    anatomical 
lesion,  which  accompany  or  result  from  the  attack,  give  rise  to 
[tiie  transient  paralysis. 

Aphasia   after  epileptir  attacks   we  only  mention   here   by 
fliame,  as  this  coudnnatiou  of  syiuptoius  is  treated  of  in  its  pro- 
per connection  in  another  part  of  the  present  work. 

On  beholding  a  severe  seizure,  it  would  be  thought,  especially 
hy  the  laity,  from  the  violence  of  the  symptoms,  that  death  womld 
I  more  of  ten  oi'cur.  On  the  contrary,  it  is,  in  fact,  astonishing  how 
B?ery  seldom  the  individual  paroxysm  as  such  causes  death  by 
■  the  convulsive  movements  and  their  immediate  consequences. 
H  At  the  utmost  it  is  occasioned  by  unfortunate  accom))an3  ing 
V  accidents,  aa,  e.  g.,  by  severe  wounds,  or  most  often  in  lliis  way, 
j  vii.,  that  the  patients,  if  alone,  fall  so  unluckily  that  they 
lie  somehow  upon  the  face,  and  tlu?  mouth  and  nose  are  oi)- 
structed,  as  a  result  of  whieh  suffocation  of  course  follows  ;  or, 
igain,  by  a  seizure  occurring  just  as  they  are  eating,  in  wliich 
case  the  food  gets  into  the  larynx  and  may  lead  to  immediate 
aiifTcHiition.  Suffocation  from  spasm  of  the  glut tj^^,  hownver,  is 
tmong  the  greatest  rarities.  The  cas<'  is  different,  of  conrse,  if 
[the  paroxysms  are  very  frequent  and  follow  rapidly  one  upon 
tnother  ;  then,  it  is  true,  patients  not  infrequently  die,  and  in 
quite  a  variety  of  waj's.  We  shall  shortly  recur  to  this  more  in 
detail. 


FreqiLency  of  the  Seizures. 

Observations  have  always  been  made,  of  course,  as  to  the  fre- 
luency  of  the  epileptic  seizures,   and  among  the  more  recent 
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investigators,  Heynolds,  especially,  has  busied  himself  particu- 
larly with  the  iirquijy  into  the  question  of  how  all  sorts  of  inliu- 
enres  all'ect  tht-ir  absolute  frequency,  tiieir  form,  and  tlieir 
mutual  relations.  Detailed  discussions  of  this  sort,  which  are 
appropriate  in  a  ponograph,  can  only  be  touched  upon  in  a 
manual  in  their  most  essential  parts. 

The  prevailing  rule  is  that  the  paroxysms  generally  recur 
very  irregularly.  The  literature,  it  is  true,  furnishes  the  records 
of  many  instances  in  which  a  certain  periodicity,  a  certain  rhythm 
is  nut  to  be  denied,  and  every  physician  of  some  e.xperience  will 
be  able  to  add  to  thetn.  Thus,  ia  many  patients  the  jjaroxj'snis 
recur  at  definite  times  of  day,  or  once  a  week,  or  once  every  two 
weeks,  or  every  otlier  day  ;  sonu'times  with  women,  in  a  certain 
loose  connection  witli  menstruation,  or,  at  all  events,  monthly, 
from  which  has  arisen  the  wholly  untenable  po])ular  belief  in 
tile  iuliuence  of  particular  pliases  of  the  moon.  For  all  these 
cases  it  holds  true  that  sucli  a  rhythm  is  only  temporary,  tninsi- 
tory,  frequently  even  only  apparent,  because  quite  inconstant, 
and  that  with  the  same  patients  the  seizures  may  again  de])art 
widely  from  the  type.  The  rule,  then,  is  the  irregular  recurrence, 
and  more  or  less  regularity  is  to  be  regarded  as  an  accidental 
circumstance,  not  deyiending  upon  the  nature  of  the  disease  or 
ujiou  regularly  recurring  extraneous  influences. 

The  frequency  of  the  paroxysms  varies  within  extremely 
wide  limits;  some  patients  have  one  seizure  a  year,  others  have 
thousands.  We  rt-gard  it  as  rather  an  unprofitable  piece  of 
trouble  to  count  up  the  numbers  so  as  to  get  at  the  average  fi-e- 
quefu*}^  in  many  epilejitics.  Even  in  one  and  the  same  patient, 
however,  a  nottiworth}^  variation  sometimes  takes  place,  al- 
though, wlien  calcuhiting  for  considerable  periods,  the  average 
with  the  same  individual  undergoes  slighter  changes  ;  thus  there 
may  be  one  ])aroxystn  weekly,  then  after  one  weekly  interval 
there  may  be  three  or  four,  then  again  a  cessation  for  two 
months  may  ensue,  and  then  again  a  seizure.  Tlie  free  inter 
vals  may  become  stilt  greater,  even  apart  from  the  influence  of 
any  medication,  a  circumstance  which  must  be  recognized  and 
taken  into  consideration  when  estimating  the  value  of  thera 
peutic  measures.      After  such  a  considerable  pause   the   lirst 
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iroxysras  whicli  again  occur  are  apt  to  be  of  greater  violence, 
and  to  appear  rajjidly  one  after  another.  Investigations  as  to 
whether  tlie  attacks  occur  more  frequently  at  the  beginning  of 

iftUe  disease  or  increase  in  frequency  as  the  duration  of  tiie  mala- 
dy increases,  furnish  no  positive  results.  At  times  they  are  more 
Irequent  at  the  beginning  and  then  diminish,  and  the  opposite; 
only  it  might  be  said  to  be  very  generally  true  that  ulien  the 
epilepsy  is  incurable,  as  its  duration  increases,  the  frequency  of 

I  the  paroxysms  often  increases. 
Besides,  no  deJinite  numerical  statements  can  be  made  as  to 
the   proportionate  frequency  ia   the  same  patient  of  isolated 
attacks  and  those  which  occur  in  groups.     These  groups  of 
^Ljeizures  themselves,  however,  require  a  more  minute  discussion. 
^■Tliey  may  be  composed  of  from  four   to   one  hundred   sitigle 
B«eizures,  or  even  more,  in  tweuty-four  hoars.     Delasiauve  saw  in 
ft  boy  of  fifteen  within  one  month  a  "collective  seizure,"  which 

Iras  composed  of  the  incredible  number  of  2,50<)  "  fragnirntary 
pa 
11, 


k'iziires.'''     It  is  evident  that  so  numerous  attacks  rapidly  sue- 


» 


■  ^1  I 

^all 
~co 


eding  one  another  must  have  au  extraordinary  effect  upon  the 

atient.  The  French  have  introduced  a  special  name  for  thia 
Ifltale  in  which  the  patients  remain  in  a  coma  in  consequence  of 
the  rapidly  following  attacks,  viz.,  etal  cU  nial  epllcjjtiqui'  (status 
epilejiticus — compare  the  note  given  on  p.  188).  Bourueville  (loc. 
tit.)  gives  detailed  attention  to  this  very  subject:  Obersteiner,' 
loo,  has  quite  recently  described  three  cases  of  the  kind,  and  we 
Lave  ourselves  once  observed  a  case  of  the  same  sort.  In  Bt>urne- 
ville  a  account  an  enormous  increase  of  temperature,  wliich  may 
even  rise  to  42"  C.  (107.0''  P.),  is  lirouglit  forward  as  s])i-ciully 
jtharacteristic.     Starting  from  this  period,  the  patients  Ijing  in  a 

eep  coma  and  with  the  tempeniture  mentioned,  a  turn  may  be 
en  in  several  directions.  Either  the  temperature  advancea 
still  further  and  a  fatal  result  takes  place,  or,  on  tlie  other  Imnd, 
all  the  symptoms  graduullj' subsiding,  the  patient  re<' overs  ; — the 

rraer  event  seems  to  be  somewhat  the  more  frequent.     At  other 

imea,  even  if  death  be  not  immediately  dependent  upon  the 

convulsions,  the  ca«e  may  still  take  an  unfavorable  issue ;  the 
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teniporature  advances  aiiinv,  (consciousness  becomes  still  more 
obf^L'iirwl,  and  tfie  patit^ut  succmiibs,  sonu'tiiui'S  being  attlicttid 
witli  bed-sores,  ■witli  the  syiiiptoiiis  (if  jHofoiind  collapse.  At 
times  even  tills  second  advance  of  temperature  is  overcome. — The 
post-mortem  appearances,  as  brought  furward  by  Bourneville, 
give  no  satisfactory  explanation  of  the  cause  of  death.  In  two 
cases  under  my  observation,  after  seizures  thus  freq^ueutiy 
repeated,  there  set  in  marked  CEdetna  of  tlie  lungs,  in  one  of 
them  a  comnienclng  pneumonia  also,  and  the  patients  died  with 
the  symptoms  of  these  affections  in  deep  stu]if>r  und  high  fever. 
Westphal  also  witnessed  an  advance  of  tcnnpeiuture  with  ])arox- 
ysms  following  coup  sur  covp  and  ending  fatally.  It  cannot  at 
this  time  be  positively  decided  whetJK'r  this  high  temperature  in 
the  Hal  de  mal  de|ieuds  simply  iii>ou  the  violent  convulsions,  or 
whether  it  is  to  be  set  down  as  analogous  iu  its  own  peculiar 
nature  to  the  as  yet  unexplained  rise  of  temperature  in  the  death 
agcuiy  in  diseases  of  the  central  nervous  system.  It  appears  to 
be  unquestionable  that  the  latter  point  also  bears  its  part  in  the 
cases  that  end  fatally ;  still,  we  cannot  well  speak  of  a  rise  of 
temperature  in  the  death  agony  when  the  patient  recovers,  and  in 
those  cases  the  effect  of  the  intense  muscular  movements  must 
be  brought  in  to  assist  in  explaining  it. 


Bourneville  obserTfid  Iiemiplp^Tiji  in  the  mujority  of  the  cnses  that  he  saw. 
Those  wiiere  ao  autopsy  was  made  coudnned  what  iviis  Btuteil  above  iiiciikntuHj  to 
epileptic  hemiplegia,  viz.,  thut  gross  anatomico-pathological  cuaditions  were 
found.  In  no  iuatance,  however,  is  this  hcmiplegin  in  miy  way  characteristic  of 
the  itatde  nuil. 


^ 


The  fact  that  the  seizures  often  appear  ai  nif/hf,  during' 
sleep,  is  of  great  importance.  In  regard  to  this,  too,  statistical 
inquiries  have  been  undertaken,  fiom  which  we  only  arrive  at 
rather  indeJiiiite  results,  for  it  has  been  ascertained  from  a  very 
large  total,  that  on  the  avenige  "epilepsia  diurna"  is  somewhat 
more  frequent  than  "epilepsia  nocturna," — so  far  at  least  as 
information  regarding  night  attacks  could  be  obtained.  Of 
course  the  same  patient  may  occasionally  have  his  attacks  just 
as  well  by  day  as  by  night.— Tioiisseau  groups  together,  in  a 
practical  way  well  suited  to  the  pui'pose,   the  conditions  in 


E 


P 


the  presence  of  wliich  we  ma}',  with  more  or  less  cerhiintj^, 
assume  tl»at  seizures  take  ]iluce  at  niglit.  This  is  iitij)(»r- 
tant  to  know,  because  it  happens  that  with  some  patients 
epilepsy  begins  witli  attacks  exclusively  nocturnal.  Our  atten- 
tion will  be  attracted  by  the  resulting  mental  conditions  spoken 
of  above,  such  as  tlt-pression,  stupidity,  liPiidaelit*,  and  the  like, 
persons  previously  healthy  complain  uf  these  on  some  occa- 

on  on  waking  in  the  morning.  We  attain  to  certainty  if  invol- 
untary discharges  of  urine  or  fseces  have  taken  place  in  the 
night,  if  the  tongue  has  been  bitten,  or  sniall  hemorrhages  into 
the  skin  are  found. 

We  have  so  far  spoken  only  of  the  frequency  of  the  seizures 
in  general :  the  relaline  frequency  of  the  various  forms  now 
demands  a  brief  consideration.  The  results  arrived  at  by  var- 
ious observers  in  regard  to  this  differ  from  each  other  in  some 
'points,  but  agree  in  others.  Except  where  we  make  some  special 
eonnnent  to  the  contrary,  we  can  conlirm,  from  our  owji  experi- 
ence, the  following  i>ropositions,  which  were  in  part  establi.-*hed 
by  Reynolds  : 

There  are  epileptics  in  whom  only  tlie  major  attacks  take 
plaee,  others  again  who  suffc^r  fi'oiu  t!ie  mild  form  onl}^,  with  no 
pronounced  spasmodic  nmnifestations,  or  but  very  few.  The 
latter  group  is  very  small  in  ]iroportion  to  the  whole  number  of 
epileptics,  the  former  very  much  larger.  There  is  a  general 
agrtH-ment  so  far  as  this.  K^ot  so  witli  reference  to  another 
question.  There  are,  namely,  in  the  third  place,  patients  in 
rhom,  as  we  have  already  pointed  out  incidentally,  the  dilTerent 
forms  of  the  seizures  occur  jointly,  and  they  consequently  have 
alternarely  major  attacks  and  mere.  Jits  of  dizziness,  with  or 
without  partial  twitchings.  It  is  conlirmed  by  all  that  this  com- 
1>ine<I  form  is  more  frequent  than  the  epilepsia  mitior  alone;  it 
js  on)}"  a  matter  of  discussion  whether  it  is  rarer  than  or  nearly 
as  frequent  as  the  pure  epilepsia  gravior.  Prom  my  own  expe- 
rience, I  adhere  to  the  opinion  that  the  combined  and  the  uncom- 
plicated severe  forms  are  just  about  equally  frequent.      The 

tiuence  exercised  by  the  combination  upon  the  course  of  the 
disease  we  shall  touch  u])on  further  wheu  speaking  of  the  ])rog- 

osis.     According  to  Reynolds's  careful  inquiries,  we  ought  not 
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to  take  the  view  that  the  number  of  the  major  seizures  would  be 
diminished  by  intercurrent  light  ones,  or  that  again  tiio  latter 
occurred  vicariously  for  the  former,  but  that  the pelU  walis  a 
Bim])le  advance  in  the  intensity  of  the  disease. 

Epilepsy  may  first  manifest  itself  in  the  form  of  either  the 
greater  or  the  lesser  attacks.  Reynolds  has  established  the  fact 
that  where  the  tendency  is  inherited,  tlie  onset  is  more  com- 
monly  with  the  major  than  with  the  minor.  Echeverria  confirms 
this.  In  determining  the  character  of  the  seizures,  the  age  at 
the  beginning  of  the  disease  is  of  much  less  essential  significance. 
It  is  just  as  little  susceptible  of  proof  that  the  length  of  time 
during  which  the  malady  has  lasted  exercises  any  modifying 
influence  upon  the  nature  of  the  attacks 


11.  The  Interparoxysmal  Condition. 


■ 


Although  the  seizures  constitute  the  peculiar  essential  symp- 
toms of  epilepsy,  still  the  condition  which  exists  during  the 
interval  between  them  also  deserves  attention  corresponding  to 
the  often  strongly  marked  symptoms  which  it  offers,  Tliis 
attention  has  already  been  given  to  it  in  part,  particularly  with 
reference  to  the  mental  state  of  the  patients.  Its  importance, 
however,  was  first  fully  appreciated  by  Russell  Reynolds,  a^| 
whose  hands  the  subject  has  received  a  careful  and  thorough 
examination. 


General  dmUUutianal  Belations. 


4 

'ailed 


A  decided  protest  against  the  opinion  which  has  prevail 
since  Hip]X)crates,  viz.,  that  epilepsy  may  occur,  on  occasion,  in 
any  state  of  the  constitution,  has  been  offered  almost  alone  by 
Radcliffe,  and  he  maintains  that  the  peculiar,  typical  condition 
of  the  system  at  largo  in  epileptics  is  weakness  and  depression  of 
the  circulation  (the  powers  of  the  circulation  are  ahvaj's  defec--^ 
live).  This  view  of  Radcliffe' s,  however,  has  not  been  assentedlH 
to,  because  it  is  too  much  opposed  to  every-day  observation. 
Tliere  are  undoubtedly  miserable,  weak  epileptics  enough,  but 
those  are  decidedly  more  numerous  in  whom  the  bony  fi-ame- 
work,  the  muscular  strength,  the  color  of  the  skin,  the  deposit 
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of  fat  and  tlie  energy  of  the  condition  of  the  circulation  do  not 
depart  in  the  least  from  the  normal ;  there  are  even  oeeasioniilly 
some  who  are  noticeable  fur  their  Herculean  frame  ami  stnmi,'tU. 
It  is  eqiuiUy  impossible  to  prove  that  the  duration  of  tlie  disea,se 
leads  to  any  habitual  changes  in  this  respect. 

As  the  constitution  may  be  perfectly  normal,  so  in  the  case 
of  certain  epileptics  may  all  pathological  apptarances  on  rhe 
part  of  the  nervous  system  bo  absent;  /.  c,  many  epileptics 
appear  to  be  ailing  only  at  the  time  of  tlie  paroxysms,  exhibiting 
in  the  intervals  the  appearawe  of  fhoroitfjldtj  and  coinpleidy 
healthy  persons.  And  in  fact  this  obtains  not  merely  with  r^rent 
patients,  and  where  the  paroxysms  are  infrequent,  but  even 
sometimes  wlu-re  tlie  duration  of  the  disease  has  been  consider- 
able, and  after  frequent  seizures.  Tiiis  fact  is  of  higli  signili- 
cance,  for  it  proves,  first,  that  the  seizures  are  actually  the  essen- 
tial feature  in  the  disease,  because  the  constant  one ;  secondly, 
that  the  symptoms  of  the  interval,  because  inconstant,  may  de- 
pend upon  merely  accidental  or  secondarj'  changes  ;  finally,  that 
We  are  ri«j;ht  in  seeking  for  the  primary  and  proper  seat  of  the 
epileptic  change  in  the  medulla  oblongata  and  pons,  and  not  in 
the  nervous  system  at  large,  precist?ly  because,  as  we  shall  prove 
furthtT  on,  the  manifestations  of  the  seizure  may  be  derived  from 
ant<^cedent  processes  in  these  parts  alone,  wliile  the  symptoms  of 
the  interval,  which  must  be  referred  to  thi^  cerebrnm  and  ulti- 
mately to  the  spinal  cord,  may  be  entirely  absent  in  the  disease 
when  full}'"  developt^d. 

The  interparoxysmal  manifestations  which  occur  may  involve 
the  motility,  the  sensibility,  or  the  mental  faculties. 

Motor  muni/esiattons, — When  speaking  of  the  motorial  aura 
it  was  stated  that  the  spasmodic  movements  of  which  this  aura 
consists  were  also  often  observed  witliout  a  seizure  following. 
But  a.ssociated  with  these  there  also  occur  motor  phenomena  in 
the  inten'als.  As  rightly  observi'd  by  Reynolds,  and  as  can  be 
easily  determined,  they  may  show  themselves  in  a  threefold 
form  :  as  a  simple  mastrular  trembling,  as  clonic,  or  as  tonic 
ppasras  in  single  groups  of  muscles.  Quite  frequently  we  have 
or  even  all  three  of  them  together.     The  clonic  spasm  is  the 

It  frequent,  the  tonic  the  least  so.     I  have  seen  a  perfectly 
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typical  instance  of  tlio  lattrr,  a.s  tlio  onl}-  symptom  of  the  ince^ 
Vii!,  in  tlie  sliujio  of  a  periodiciilly  reciimng  cramp  of  the  calf. 
Accoi'ding  to  Reynolds,  some  seventy-five  ptr  cent,  of  epileptics 
exliibit  some  such  motor  change  in  the  intervuls. 

*SV«.vo/v/  man  if(  slat  tons, — These  are  rather  lesstlian  more  fr^ 
quent  tlian  tho  motor  muiiifestation-s.  Quite  apart  from  the  fact 
that  tlie  dlsturl>ance3  exhibited  by  the  sensory  axira  also  occa- 
sionally occur  alone,  witliout  any  subsequent  seizure,  that  tliey 
are,  in  fact,  symptoms  of  tlie  interval,  wo  chietly  observe  head- 
ache, persistent  sensations  of  dizziness  ami  dull  confusion  of  the 
head.  It  is  only  exceptionally  tliat  theso  attain  an  especially 
high  degree. 

Mental  manl/estntions. — The  fact  that  disturbances  of  the 
mind  are  present  during  the  intervals  has  been  known  for  a  long 
time,  and  lias  always  commanded  the  greatest  interest.  Many 
alienists  have  even  gone  so  far  as  to  declare  such  epileptics 
insane.  This  opinion  is,  however,  decidedly  incorrect ;  it  C4in 
only  be  a  deduction  from  observations  which  liave  been  made 
exclusively  in  institutions.  The  results  of  those  which  liave 
been  collected  from  private  practice  are  of  a  wholly  different 
tenor. 

It  is  iindoubt»:'dly  possible  for  an  absolutely  healthy  state  of 
mind  to  coexist  with  epilepsy.  Reynolds,  in  fact,  reckons  from 
liis  own  cases  that  this  is  true  of  a  third  of  all  patients.  It 
is  Well  known  that  historical  tradition  tells  of  numerous  very 
highly  gifted  men  who  suffered  from  epileps}'.  and  whose  deeds 
do  not  allow  the  recognition  of  any  mental  deterioration  (Csesar, 
Napoh'on,  Petrarch,  and  others). 

If  mental  disturbances  occur,  as  is  certainly  the  case  in  the 
majority,  according  to  what  has  just  been  said,  these  may  again 
be  very  various  in  tlieir  nature,  and  especially  in  their  degree. 
There  are  all  transitional  stages  from  such  slight  alterations  that 
they  can  be  discovered  only  by  careful  attention,  up  to  the  high- 
est degrees  of  mental  disease,  in  which  the  human  chaiucteristics 
of  the  individual  gain  expression  only  in  cprtain  traits,  perhaps 
only  in  the  power  of  speech.  We  are  not  willing  to  reproduce 
such  statistical  statements  as  are  available,  because,  altliough  so 
far  carefully  compiled,  they  are  still  too   small.     Only  be  it 
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remarked  in  general,  that  fortunately  the  slighter  degrees  are 
far  the  more  frequent. 

The  most  common  and  often  also  the  first  mental  lesion  is  a 
weakening  of  the  memory,  and  on  this  point  we  are  agreed  with 
others.  Here  again,  as  in  almost  all  cases,  the  peculiarity 
obtains  that  the  memory  is  principally  enfeebled  with  regard  to 
what  has  happened  most  recently,  wliile  it  exists  in  perfect  fresh- 
ness with  r^ard  to  things  long  past.  A  diminution  in  the  sharp- 
ness of  apprehension  is  decidedly  less  frequent.  Then  again, 
the  character  and  disposition  are  frequently  altered.  Patients 
become  gloomy,  out  of  humor,  depressed,  or  violent,  irritable, 
"nervous,"  distrustful,  easily  angered.  Or  the  disposition  is 
changeable,  often  without  any  appreciable  reason. 

These  slighter  degrees  of  mental  disturbance  may  now  last 
for  a  year,  or  continue  always  to  exist  as  such.  At  other  times, 
however,  a  constantly  advancing  disease  of  the  mental  life  then 
forms  a  transition  stage  to  what  is  ultimately  mental  death  or 
complete  imbecility.  Patients  decline  into  marked  hypochondria 
or  melancholy.  And  further,  to  make  use  of  the  words  of  Grie- 
Binger,  *'  the  memory  decreases,  the  imagination  grows  dull,  the 
fancy  loses  its  richness  of  coloring,  its  intensity  and  warmth, 
and  the  spirit  is  withered.  The  physiognomy  and  bearing  are 
altered,  the  lips  of  patients  grow  thick,  their  features  coarse, 
and  they  acquire  a  hideous  expression  of  countenance.  ...  A 
final  decline  into  imbecility  is  the  sad  destiny  of  many  of  these 
patients.  .  .  .  Cases  of  epileptic  imbecility  are  to  be  regarded  as 
wholly  incurable  ;  the  other  forms  of  insanity',  complicated  with 
epilepsy,  as  curable  only  in  exceptional  instances." — Further 
details  in  reference  to  this  subject  belong  in  the  department 
of  mental  disease,  and  therefore  cannot  be  touched  upon  here. 

On  the  other  hand,  we  now  turn  to  a  brief  discussion  of  a 
very  important  question,  which,  again,  has  been  most  carefully 
treated  in  its  various  aspects  by  Reynolds,  whose  statistical 
results  form  the  basis  of  what  follows.  Are  there  any  definite 
conditions,  whicli,  belonging  to  the  nature  and  progress  of  epi- 
lepsy, have  an  action  which  favors  the  development  of  mental 
lesions  1 

Hereditary  predisposition  and  the  time  of  life  at  which  the 
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disease  befjan,  as  well  as  genc^ral  constitutional  relations,  play  no 
iil)]>i'i'(:ial)li.'  part  in  tk-veloping  them.  According  to  Rej'uokls, 
lifnvijver,  the  lengtli  of  tinit3  during  Avliicli  the  ei^ilepsy  has 
existi'd  has  just  as  little  signifiraiice.  Tliis  view,  which  is 
opposed  lo  that  advocated  by  Esqiiirol  and  many  otht»rs,  evi- 
dently linds  its  support  in  the  simple  fact  that  there  are  many 
])ers()iis  advanced  in  life,  who  have  been  epilei>tic  from  their 
youth,  and  in  whom  there  exist  only  slight  mentiil  disturbances 
or  noni'  at  all.  But  a  short  time  ago  I  treated  a  lady  who  had 
been  ejiilejitic  for  twenty-six  years,  and  wlio  suffered  from  only 
a  modi-rate  impairment  of  memory  and  at  times  from  a  some- 
what gad  disposition,  and  in  whom  the  power  of  judgment  was 
only  slightly  inijiaired. 

There  is  a  prevailing  agreement  in  the  opinion  t?>ai  no  rela- 
tions qf  any  kind  lohalever  exist  befween  Ike  7nenlaZ  dislnrb- 
anoes  and  the  seizures.  Here  Reynolds,  by  an  exact  statistical 
method,  has  arrived  at  noteworthj'^  results  wliich  differ  in  several 
respects  from  the  generally  received  opinitms. 

'I'Im-  first  result  arrived  at  is  that  the  numlier  of  the  parox^'sms 
sinijily,  through  Avhicli  the  patient  lias  passed,  stands  in  no  rela- 
tion whatever  to  tlie  mental  change;  how  large  soever  the  num- 
ber may  have  bi'cu,  by  that  circumstance  alone  the  intellectual 
faeuUirs  are  not  impaired.  Reynolds  asserts  that  eleven  men 
undi'r  his  observation  had  endured  an  average  of  2,000  seizures 
(oiu'  18,4r)r),  seven  more  than  a  thoussmd)  without  a  single  men- 
tal dislurbanco  having  followed.  On  the  other  side,  such  a 
change  has  been  observt^  after  no  more  than  from  six  to  twenty 
]>aro\ysnvs.  — "Nforeover,  the  ojunion  that  the  more  violent  the 
sei)aiale  ai tacks  are  in  tlieir  symptoms,  the  more  the  mind 
suffers,  is  iu>t  confirmed  by  close  examination.  I 

On  (he  other  Imnd,  it  appears  that  the  rapidity  in  the  rcap- 
]\enratue  of  the  separate  attacks  is  of  a  greater  significance,  in 
that  the  inielligL-nce  is  more  impaired  by  a  frequent  recurreuc^i 
of  thorn.  Yet  even  here  there  is  no  constant  ratio  of  dependenoa^B 
iiM  tunv  and  ag:un  certain  patients  remain  free  notwithstanding 
that  the  seixuix's  return  often,  and,  on  the  contrary,  others  have 
their  minds  affected  even  with  infrequent  attacks.  This  latter  I 
have  myself  seen  iu  one  case  where  there  was  a  repetition  of  the 
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attacks  but  four  times  a  year;  it  is  true,  the  lesion  was  a  very- 
slight  one,  so  far  as  my  observation  of  this  patient  extended. — 
As  regards  the  form  of  the  seizure,  it  may  still  be  stated  that 
many  persons  regard  those  cases  as  decidedly  the  more  unfavor- 
able, so  far  as  the  development  of  intellectual  disturbances  is 
concerned,  in  wliich  epilepsia  mitior  is  present  together  with  the 
severer  form  of  the  disease. 


» 


I 


We  will  now  submit  to  a  brief  consideration  the  question 
tchether  in  any  way  sinr/le  cases  of  epilepsy  present  clinical 
varieties  in  accordance  with  etiological  i/{/lfienc€S.  The  analy- 
sis of  the  individual  cases  of  illness  certainly  teaches  that  this  is 
the  casH  to  only  a  limited  degree.  Still  we  regard  even  a  slight 
intinence  in  tliis  respect  as  important  enough  to  be  considered 
here  in  view  of  the  signilicance  of  the  question  raised  in  its  rela- 
tion to  therapeutics. 

First,  is  epilepsy  stamped  with  a  special  character  by  reason 
of  an  inherited  predisposition f  It  is  true,  we  have  incident- 
ally touched  upon  this  point  in  the  course  of  our  exposition,  but 
we  wish  once  more  to  gather  together  here  wliat  there  is  that 
bears  upon  it.  According  to  experience  such  patients  sometimes 
suffer  from  eclamptic  attacks  even  in  their  first  dentition  ;  if  not 
then,  the  first  beginning  of  the  disease  almost  invariably  sljows 
itself  in  early  youth,  even  up  to  fifteen  or  seventeen  years  of  age, 
and  only  very  rarely  after  twenty.  Reynolds  has  concluded  from 
his  cases  that  hereditary  predisposition  is  not  without  influ- 
ence upon  the  character  of  the  seizure,  since  when  it  exists  epi- 
lepsia gravlor  is  much  more  often  developed  without  the  milder 
form.  Still  the  relation  is  by  no  means  constant,  for  in  certain 
cases  epilepsia  mitior  also  occurs.  More  important,  particularly 
for  prognosis,  is  the  knowledge  of  the  fact  that,  in  spite  of  inher- 
ited predisposition  to  the  disease,  mental  disturbances  do  not 
appear  more  frequently  than  where  this  is  absent,  while  a  priori 
one  is  perhaps  inclined  to  make  a  more  unfavorable  prognosis  in 
liiese  cases. 

Secondary  epilepsy,  i.  e.,  that  form  in  which  peripheral  or 
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central  anatomical  lesions  serve  as  the  starting-point  for  the 
development  of  the  disease,  presents  some  peculiarities. 

If  a  patliological  condition  of  irritation  of  a.]jerfpheralnerTe\s 
the  intlnence  which  gives  rise  to  the  epilepsy,  its  picture  has  the 
following  special  features :  Almost  invariably  a  certain  length 
of  time  passes  prior  to  the  ofcnrrence  of  the  lirst  seizure  ;  at  h-ast 
it  is  so  recorded  in  the  observed  cases  which  can  with  positive 
certainty  be  counted  in  this  category.  This  is  of  variable  length, 
averaging  some  weeks,  but  at  times  amounting  to  months  or  even 
longer.  Even  during  this  period  piiinful  sensations  not  seldom 
show  themselves :  either  clonic  or  tonic  spasms  in  the  tract 
of  the  affected  nerve,  or  the  two  combined.  These  abnormal 
phenomena  remain  confined  to  the  nerves  or  they  spread  more 
widely,  but  scarcely  ever  extend  beyond  the  side  of  the  body 
originally  affected.  Then  tin*  pronounced  spasmodic  seizures 
appear  with  loss  of  consciousness.  These  are  always  ushered  in 
by  an  aura,  which  may  be  in  different  cases  of  a  motor,  sensory, 
or  vaso-motor  kind,  but,  as  a  rule,  is  characterized  by  the  fact 
that  it  is  always  of  like  nxifure  in  the  same  patient.  It  begins  in 
the  region  of  the  injun^d  nerve,  and  hence  arises  the  importance 
<^if  a  constantl}'  uniform  aura  in  judging  of  a  special  case  of  epi- 
lepsy. If  such  be  found,  one  must  always  be  closely  on  the  watch 
for  some  sort  of  a  peripheral  lesion.  Not  as  if  analogous  uniform 
auras  did  not  occasionally  present  themselves  in  other  forms,  but 
in  those  mentioned  they  are  the  rule.  The  symptoms  above  indi- 
cated often  appear  in  the  intervals,  and  tliey  also  precede  the 
outbreak  of  the  first  attack.— Moreover,  in  these  cases,  if  there 
happen  to  be  a  cicatri.x  on  tlie  body,  one  may  sometimes,  but 
not  always,  produce  a  seizure  bj'  pressing  upon  or  touching  it. 
At  the  same  time  it  is  worthy  of  note  that  an  actual  "epilepto- 
genous"  zone,  as  in  the  case  of  the  guinea-pigs  which  were 
experimented  on,  is  never  distinctly  marked.  I  have  myself 
continually  sought  for  it  in  vain  in  ]iati<^nts  affected.  So  much 
the  more  interesting  is  the  case  of  Ogh*'s,  in  which  there  was  an 
extensive  portion  of  the  body,  the  upper  extremity,  by  touching 
which  a  seizure  could  be  produced.* 
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Somewhat  different  features,  again,  are  presented  by  those 
epilepsies  which  owe  their  development  to  the  existence  of  a 
small  circumscribed  Ifsiou  of  the  braui  cm  one  side.  We  must 
tiiink  of  this  form,  if  tlic  following  symptoms  are  present:  the 
attacks  begin  either  very  suddenly — this,  to  be  sure,  would  be 
without  any  signiiicance  ;  or,  as  is  more  frequent!}'  the  case,  they 
are  introduced  in  some  constantly  uniform  and  peculiar  way. 
There  first  occurs,  for  instance,  a  tonic  or  clonic  spasm  in  a  par- 
ticular group  of  muscles  or  even  only  in  a  single  muscle,  as  in 
the  region  supplied  hy  the  facial  or  evi>n  onl}-  by  sitigle  branches 
of  it,  as  in  the  orbicularis  palpebnirum.  or  in  the  region  supplied 
hy  the  spinal  accessory,  or  in  certain  lingers,  etc.  Hence  the 
spasm  sometimes  spreads  over  the  corresponding  half  of  the 
body  before  it  becomes  general.  I  believe  tliat  great  importance 
should  be  attributed  to  this  peculiar  stereotypi-d  commencement. 
Here,  on  the  other  hand,  the  sensory  aura,  which  plays  so  great 
a  part  in  epilepsy  from  peripheral  causes,  retires  decidedly  to 
the  background;  it  occurs  only  very  exceptionally,  if  at  all. 
Further  than  this,  the  occurrence  of  a  paralysis  or  paresis,  unila- 
teral, or  even  limited  to  the  tract  of  a  single  nerve,  is  of  the  high- 
est significance,  if  it  be  present,  though  it  is  not  conpfantly  ob- 
served. We  have  already  expressed  ourselves  more  fully  on 
this  point  above.  We  believe  that  no  special  weight  should  be 
attached  to  the  other  symptoms.  In  particular,  marked  and 
characteristic  symptoms  in  the  intervals  would  give  the  case  the 
stamp  of  a  symptomatic  epilepsy,  /.  <?.,  one  not  strictly  genuine. 

Pathology. 

In  the  introduction  wc  have  alread}'"  expressed  our  opinion 
to  the  effect  that  we  very  decidedl}'  consider  epilepsy  as  a  defi- 
nite disease,  well  characterized  cases  of  which  are  perfectly  typi- 
cal, and  can  be  confounded  with  no  of  her  nervous  affection. 
Then,  to  he  sure,  as  we  de])art  from  this  fixed  centre,  cases  at 
the  most  various  extremes  occasionally  come  under  observa- 
tion, in  which  it  may  well  be  a  matter  of  discussion  whether 
they  still  belong  to  epilepsy,  so  indefinite  are  the  features  of 
the  picture.     Still,  epilepsy  haa  thi^s  peculiarity  in  common  with 
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many  otlier  affoctions,  even  sucli  as  are  well  marked  and  are 
so-called  anatomical  organic  diseases. 

Anotln^r  point,  certainly,  is  much  more  interesting  and  im- 
portant, and  that  is  the  nymerotui  connections  which  epilepsi 
has  with  various  other  nervous  itffections,  the  intimate  reciproj 
cal  relation  in  which  it  stands  to  tlieni.     Naturally  this  obtains! 
reciprocally  for  the  latter  just  as  muclt,  but  the  relation  in  tho] 
case  of  epilepsy  is  more  striking,   because   this  is  one  of   th« 
more  frequent  among  the  well-chai-acterized  nervous  affections. 

Now,  these  nintual  relations  are  variously  exhibited-  In  the 
first  place,  they  are  manifested  iti  the  matter  of  hereditary  tmns- 
niission.  Concerning  this  we  refer  to  what  we  have  said  above 
when  speaking  of  the  etiology,  and  do  not  consider  it  necessary  to 
refer  to  it  here  again.  Then  again,  in  one  and  the  same  individ- 
ual, epilepsy  may  exist  side  by  side  witli  other  nervous  diseases. 
We  have  already  mentioned  the  mental  disturbances,  when 
speaking  of  symptomatology;  but  other  ]ieuroses  may  also  be 
present  at  the  same  time  witli  epilepsy  ;  thus,  e.  g.,  the  combina- 
tion with  hysteria  is  by  no  means  extremely  rai-e  ; '  we  have  our- 
selves seen  chorea  minor  and  epilei>3y  at  one  time  in  the  same 
patient.  Moreover,  In  an  individual  afflicted  with  a  hereditary 
neuropathic  condition,  several  forms  of  nervoiis  disease  may  ap- 
pear one  after  another;  in  cliildhood  St.  Vitua's  dance,  later 
epilepsy,  or  else  cataleps3%  migraine,  and  other  nenralgias,  form 
the  advance-guard  of  epilepsy.  Furthermore,  such  cases  as  the 
following  are  in  the  highest  degree  instructive,  e.  g.,  two  which 
have  recently  been  published  by  liitzig,'  Avhere  after  an  external 
peripheral  wound  there  first  developed  in  the  same  patient  epi- 
lepsy and  then  choreic  movements,  and  in  a  second  paralysis 
agitans,  and  then  epileptoid  seizures. — ^Of  coiu'se,  we  cannot  here 
enumei-ate  all  the  various  possibilities  which  have  been  noted  in 
individual  instances  ;  we  will  refer  to  only  one  very  interesting 
relation.  Tliere  are  namely  a  number  of  cases  where  certain 
members  of  neuropathic  families  have  suffered  from  diabetes 
inellttus,  while  the  others  were  mentally  diseased,  epileptic,  or 


'   Of  oonne,  we  axe  Dot  spealdzig  here  of  tho  •euBuroi  of  ao-oalled   hystero-epi- 
lepey. 

'  UateisudiiingeD  Uber  doa  Oohim.     Berlin,  1874.  p.  186  et  aeq. 
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generally  "nervous;"  also  saccharine  urine  and  epilepsy  have 
been  observed  in  one  and  the  same  patient  simultaneously.^ 
Ebstein  reports  the  same  thing  with  regard  to  diabetes  insipidus.' 
In  view  of  our  almost  complete  ignorance  of  the  real  nature 
of  almost  all  of  the  diseases  indicated,  it  would  be  a  mere  idle 
playing  with  words  if  we  should  attempt  to  discuss  these  recip- 
rocal relations  more  minutely.  This  must  be  postponed  to  a 
future  time  when  we  are  better  informed ;  for  the  present  we 
must  be  contented  with  simply  placing  the  facts  on  record. 


It  may  he  regarded  almost  as  a  necessary  postulate,  speaking 
from  tlie  present  standpoint  of  science,  that  a  disease  of  such 
long  duration  and  with  a  group  of  symptoms  in  most  cases  so 
distinctly  marked,  nuist  have  as  a  foundation  anatomical 
changes  in  some  portions  of  the  nervous  system.  But  what 
are  the  parts  where  (he  sent  of  epilepsy  is  to  he  sought?  Is  it 
in  definite  regions,  or  spread  more  generally  over  the  nervous 
system  { 

To  arrive  at  a  correct  answer  to  this  question  one  ought,  in 
our  opinion,  to  base  the  inquiry  on  only  the  really  typical  cases. 
If  this  be  neglected,  our  position  will  be  so  far  set  back.  As  in 
liie  study  of  the  malarial  afflictions  one  would  begin  not  with 
masked  fevers,  or  such  as  are  accompanied  by  severe  cerebral 
symptoms  and  pigmentary  embolisms,  but  with  the  ordinary 
forms,  so  in  epilepsy  should  we  follow  the  same  conree. 

Now  we  have  already  stated  several  times  that  in  determining 
die  character  of  our  disease,  the  real  emphasis  should  be  laid 
upon  the  paroxysms,  for  the  very  simple  reason  that  quite  often 
no  symptoms  whatever  are  present  during  the  intervals.  If, 
however,  the  seizures  are  the  principal  events,  often  alone  betray- 
ing the  epilepsy',  theu  it  can  only  be  logical  for  us  to  locate  the 
real  seat  of  the  disease  in  those  parts  of  the  nervous  system  from 
which  the  paroxysms  take  their  origin.     We  shall  have  to  prove 

'  Compare  GritMnger,  Stmlien  fiber  Diabetes.    Arch.   f.  phyaioloff-   Heilkde.   1859, 
ud  Vortrag  zor  Eri>ffnunff  der  Klinik  u.  s.  w..  ibid.    18fl(J. 
'  DeuUches  Archir  t.  klin.  Med.  Vol.  XL  p.  344  et  seq. 
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hereafter  that  this  part  embraces  the  pons  and  medalla  oblon- 
gata. The  pons  and  meduUa  ohlongaJLa  are  then  the  seat  of  epi- 
lepsy ;  if  any  anatomical  clianges  exist,  they  are  to  be  soaght 
for  in  these  parts.  Now,  althougli  up  to  the  present  time,  as 
has  been  observed  in  the  section  treating  of  this  subject,  even 
histological  inquiries  have  produced  but  a  minimum  of  results, 
still  even  the  little  that  is  known  about  this  is  likewise  calcu> 
lated  to  turn  our  attention  to  the  parts  that  are  already  known. 

The  opinion  just  advanced  as  to  the  seat  of  epilepsy  is  shared 
by  the  majority  of  painstaking  investigators  of  this  disease ;  we 
mention,  e.  g,,  only  Schroeder  van  der  Kolk,  Reynolds,  Eche- 
verria,  in  part  also  Brown-Sequard  and  Kussmaul. 

An  attempt  to  generalize  the  anatomical  seat  of  epilepsj''  has 
sprung  up  again  in  certain  quarters,  to  extend  it  as  much  as  pos- 
sible over  the  cerebrum  and  spinal  cord,  just  as  the  ancient 
authors  prior  to  Bouchet  and  Cazanvililh  already  located  it  in 
quite  a  general  sense  in  the  brain.  Still,  in  our  opinion,  the 
reasons  now  advanced  in  support  of  this  are  just  as  little  conclu- 
sive as  the  earlier  ones  were.  Tims  they  refer  to  the  settled 
fact,  which  was  also  recently  determin(?d  experimentally  by 
Hitzig  {vid.  sup.),  that  epilepsy  can  be  excited  by  wounding  the 
cerebrum,  in  pret^'nded  proof  that  the  seat  of  epilepsy  must  be 
sought  in  the  cen>brum  also.  Hitzig  himself  has  indeed  been 
cautious  about  drawing  this  inference;  he  only  prudently  ex- 
presses the  opinion  that  wounding  the  cortex  of  the  brain  may 
lead  to  epilepsy.  We  share  this  latter  opinion  entirely,  as  we 
have  already  declari'd  when  speaking  of  the  etiology.  Here  we 
have  to  deal  with  exactly  the  same  relation  as  in  the  case  of  p<»ri- 
pheral  wounds  which  are  followed  by  epilepsy.  In  this  case  no 
one  thinks  of  seeking  for  the  seat  of  the  disease  in  the  wounded 
sciatic,  nor  in  a  case  of  tetanus  do  we  look  for  the  seat  of  the 
affection  in  the  irritated  branch  of  the  plantar  nerve,  but  we 
only  fix  upon  the  wounded  peripheral  nerve  as  the  starting- 
point,  and  we  must  proceed  in  just  the  same  way,  in  the  case 
before  us,  with  the  lesions  of  the  cerebrum.'— Just  as  little  ran 


'  It  seems  to  as  so  self-evident  that  we  shoald  not  conclude  (as  Ferrier,  e.  g. ,  does) 
that  the  seat  of  epilepsy  is  to  be  naught  for  in  the  cortex  cerebri,  from  tha  oircnm- 
■taace  of  epileptiform  twitchings  occurring  on  active  electrioal  excitatioo  of  the  eor- 
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we  acknowledge  another  reason  sometimes  assigned  for  the  "dif- 
fuse" natai*e  of  epilepsy.  Tlie  cases  with  abnormal  paroxysms, 
aamely,  are  appealed  to, — those  in  which  menial  disturbances 
are  especially  prominent,  or  where  such  actually  take  the  place 
of  the  epileptic  seizure  (delire  epileptique,  etc.)-  We  shall  pres- 
ently explain  what  interpretation,  in  our  opinion,  should  be  put 
upon  some  of  these  cases.  For  the  explanation  of  others  among 
them,  however,  it  is  amply  sufficient  to  assume  the  existence  of 
those  physiological  processes  which  are  called  into  play  in  the 
ordinary  attacks ;  and  the  departures  from  the  usual  form  of 
the  parox3"sm  are  explained  by  nn'rely  unessential  modilicutions 
of  the  processes  present  in  all  seizures.  W^e  shall  discuss  this 
point  also  by  and  by. — Finally,  we  may  adduce  as  proof  that 
there  is  no  participation  on  the  part  of  the  spinal  cord  in  the 
real  epileptic  change,  and  that  the  spinal  cord  is  not  to  be 
regarded  as  the  seat  of  epilepsy,  tlie  interostiiig  experiment  of 
Brown-Sequard's  mentioned  on  a  preceding  page  (p.  198),  in 
addition  to  KussmauUs  and  ui}'^  own  experiments  witli  reference 
to  its  non-participation  iu  the  causation  of  convulsions. 

Now,  although  in  regard  to  the  majority,  especially  of  (ypi- 
cal  cases,  we  tirmly  maintain  that  the  real  seat  of  the  disease 
is  in  the  pons  and  medulla  oblongata,  we  wish  to  protest  against 
the  idea  that  we  deny  a  participation  of  other  parts  also  of  tiie 
Qt-rvous  system.  Such  a  participation  may  happen  in  two  ways. 
In  the  first  place,  it  is  possil)]e  that  secondary  changes  may  bo 
Set  up,  e.  g.y  as  a  consequence  of  the  seizures,  and  caused  by 
the  processes  to  which  these  give  rise,  although  we  still  have 
very  little  knowledge  of  these  secondary  manifestations.  Per- 
haps dilatations  of  the  vessels,  e.  g.,  in  various  parts  of  the 
brain,  or,  again,  lesions  of  nutrition  of  the  nervous  tissues,  with 
their  consequen<:es,  wliich  are  dependent  upon  anomalies  in  the 
chcnlation,  are  to  be  taken  into  account  here.  But  then  we 
must  undoubtedly  assume  for  a  delinite  group  of  cases  a  mora 
generally  diseased  condition  of  the  nervous  system,  which  did 

tet,  that  we  do  not  believe  it  neceaRary  to  WMte  a  word  of  proof  on  it.  With 
et^oally  good  or  RtiU  botter  rfta-snn  have  I  been  able  to  draw  the  HEime  concluaion  from 
nj  own  experiment!*,  in  which  a  simple  wound  with  n  iiccUta  in  the  cortex  cerebri 
PRidaccd  epileptic  £eizuie«  (comp.  Virchow'a  Aruh.    Vol.  LVIII. ). 
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■^ot  arise  secondarily,  but  which  is  primary  equally  with  the 
epileptic  chango  in  the  pons  and  medulla  oblongata ;  this  is 
espucially  so  of  cases  whera  the  epilepsy  is  not  pure,  but  is  com- 
bined with  other  neurotic  and  mental  affections,  independently 
of  whether  the  latter  preceded  it  or  were  present  at  the  same 
time.  Then,  however,  we  have  no  longer  exactly  a  pure  epi- 
lepsy, and  it  would  be  self-evident  that  such  cases  could  not 
determine  the  Beat  of  typical  epilepsy. 

We  now  turn  to  the  principal  question,  In  what  does  the 
essence  of  epilepsy  consist  f  What  arc  the  morpJiolog^ical  or 
fuactional  changes  tuiderhjuKj  itf  The  answer  to  this  must 
unfortunately,  even  at  the  present  day,  prove  very  inadequate. 

In  the  section  on  pathological  anatomy  wo  have  seen  that 
the  gross  anatomical  and  the  histological  discoveries  so  far  made, 
on  the  one  hand,  refer  to  changes  which  are  palpably  secondary, 
and,  on  the  other,  are  of  the  most  varied  cliaracter.  No  single, 
definite,  invariably  recurring  abnormality  of  tissue  has  yet  been 
determined.  In  so  far  as  it  is  at  present  allowable  and  possible 
to  arrive  at  a  more  general  conception,  I  may  express  my  views 
on  this  subject  as  follows  : 

Probaiilfj  no  uniform,  constantly  recurring  JUstoloffical 
change  generallg  forms  the  basis  of  epilepsy.  I  am  much 
more  disposed  to  believe  that  various  anatomical  changes  may 
call  forth  the  group  of  symptoms  which  constitute  the  disease, 
provided  that  these  changes  always  affect  tlie  same  parts  of  the 
pons  and  medulla  oblongata,  i.  e.,  such  as  are  anatomically 
and  physiologically  equivalent.  The  sensory  nerve,  for  example, 
always  responds  with  the  same  functional  expression,  /.  <?.,  with 
3>ain,  to  wholly  different  impressions — in  part  those  which  are 
coarsely  demonstrable,  such  as  modei-ate  compression  or  neu- 
ritis, in  part  those  wliich  elude  anatomical  recognition,  such 
as  malarial  infection  ;  the  phenomenon  of  tremor,  also,  is  excited 
by  various  impressions  upon  the  spinal  cord ;  and  in  this  same 
way  are  we  inclined  to  represent  to  ourselves  the  relation  of  the  i 
anatomical  changes,  whether  coarser  or  finer,  to  the  production  j 
of  the  epileptic  group  of  symptoms.  Further  mquiry  will  teach  | 
us  whether  this  view  is  true  or  false.  ' 

With  regard  to  the  other  question—  W/uU  are  then  llie  ftinc-    j 
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tional  changes  which  the  pons  and  medulla  oblongata  undergo 
ill  epilepsy  f — the  answer  c:in  be  given  with  somewhat  greater 
precisiou.  Scliroeder  van  der  Kolk,  Brown- Sequaid,  and  Rey- 
nolds have  already  expressed  themselves  to  the  effect  that  we 
Lave  to  deal  with  an  ^'increased  irrifobiliff/'"  of  the  retlex  ner- 
vous centres  situated  in  these  sections, — an  opinion  in  which 
we  thoroughly  share.  Or,  to  state  the  case  differently  :  In  con- 
sequence of  the  changes  which,  in  epilepsy,  occur  in  those  gan- 
glion-cells of  the  medulla  and  ji'ons,  through  the  agency  of  which 
reflex  processes  take  place, — changes  which  at  times  are  probably 
onl}''  molecular  in  iheir  nature,  — these  reflex  centres  respond  from 
time  to  time  much  more  easily  than  normal  ones  to  irritations 
which  either  act  visibly  from  without,  or  are  developed  in  some 
unknown  way  in  themselves.  At  the  same  time  these  centres 
respond  with  motor  manifestations  the  Intensity  of  which  far 
surpasses  the  normal  degree,  but  which  in  their  nature  do  not 
differ  from  the  nornuil  reflex  movements. — We  are  certainly 
still  wholly  in  the  dark  as  to  the  influences  which  induce  this 
exaggerated  excitability.  It  is  possible,  in  analogy  with  other 
physiological  processes,  that  a  plethora  of  blood  in  tlte  parts  of 
the  brain  concerned  may  play  a  part  here,  but  it  has  not  as  yet 
been  proved  to  be  so.  It  is  possible  also,  in  regard  to  other 
cases,  that,  if  the  ganglionic  apparatus  and  the  conducting  chan- 
nels leading  to  them  were  thrown  into  activity  at  the  time  of  an 
attack,  and  were  affected  by  a  violent  form  of  excitation  the  first 
time,  such  as  terror  or  some  decided  irritation  coming  from  the 
periphery  or  the  cortex,  this  apparatus  would  thereby  get  into 
a  condition  of  unstable  equilibrium,  so  as  subsequently  to 
respond  to  slighter  irritations  with  an  excessive  reaction  ;  and 
this  is  precisely  what  is  exhibited  under  the  form  of  the  seizure 
Siill,  as  all  these  questions  and  ideas  are  as  yet  merely  hypo- 
thetical, we  must  here,  in  a  manual,  content  ourselves  with 
Merely  indicating  them. 

With  the  circumstance  last  mentioned,  we  have  approached 
another  point  in  the  pathology  of  our  disease  which  litis  been 
n]>  to  the  present  time  wholly  uninvestigated,  and  which,  con- 
sequently, we  can  only  touch  upon  cursorily.  It  concern.H  the 
question,  In  wJiai  way  do  ike  different  etiological  injluences 
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produce  epilepsy  ?    As  to  most  of  them,  no  answer  whatever 
be  given  ;  as  to  sonn*  among  IIk'Tti,  such  as  violent  mental  iinpi-es-' 
sions,  or  decided  peripheral  h-ritalions  aeting  but  a  single  time, 
we  have  already  attempted  to  give  an  answer.     But  even  for  Ihosel 
cases  in  wliieh  the  state  of  things  is  apparently  the  most  trana 
parent,  any  actual  clue,  in  the  shape,  of  facts,  is  wanting.     Wei 
are  thinking,  namely,  of  the  secondary  epilepsies  wliicli  are  ex«J 
cited  by  wounds  of  the  cortex,  of  the  spinal  cord,  especially  ii 
tlie  experiment  on  guinea-pigs,  and  of   the  periplieral  nerves. 
We  are  acquainti^d    neither  with  the  centripetal  nor  with   the^ 
centrifugal  channels  along  which  the  irritation  is  propagated, 
nor  do  we  know  of  what  kind  the  change  so  propagated  is — neuri- 
tis, or  what. — noreveu  whether  this  dissemination  takes  place  con- 
tinuously or  per  sallum,  although  the  latter  is  higldy  probable.^ 


Thanks  to  experimental  investigations,  we  are  better  informed 
on  the  question  of  (he  starlitKj-pnint  and  mechanism,  of  the  epi- 
leptic seizure  than  on  the  uncertain  topics  which  have  just 
been  spoken  of.  In  this  direction  the  work  of  Kussmaul,  esj^e-^ 
cially,  has  paved  the  way.  As  we  have  already  referred  in  gen- 
eral, under  the  section  on  '*  Experimental  Researches,"  to  the 
special  investigations  which  here  come  under  cousideiatiou  {pide 
supra),  we  may  limit  ourselves  in  this  place  to  a  brief  compre-^ 
hensive  statement.' 

Two  symptoms  are  to  be  regarded  as  essential  in  the  seizure H 
first,  the  mental  disturbance,  which  generally  manifests  itself  aa| 
a  more  or  less  distinctly  marked  loss  of  consciousness  ;  second 
motor  disturbances,  under  the  form  of  more  or  less  extensivsj 
convulsions.    The  primary  starting-point  for  both  is  to  be  sought 
in  the  jjons  and  medulla  oblongata. 

It  certainly  requires  no  discussion  to  show  that  the  loss  oH 
consciousness  depends  directly  upon  an  abolition  of  the  activity 
of  the  cortex  cerebri ;  but,  in  the  tirst  place,  this  participation  of 
the  hemispheres  is  secondary,  while  the  processes  which  lead 


^ 


'  Compare  Ii.  Klfmm,  Ueber  Neuritis  Migrans.    Inaug.  Di.ssert.    Strassbuig,  1874. 
'  Compare  my  lecture,  "  Ueher  dea  epileptisohon  Anfoll,"  in  Volkmann's  coUeotiOQ 
of  clinical  lectures,  Xo.  15,  where  I  have  made  a  brief  analysis  of  ita  aymptooM. 
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)t  aiise  primaiily  from  tlie  medulla  oblongata.     Besides,  there 
'can  be  no  doubt  that  not  Tiien-ly  tin.;  nerve- ti hies,  but  the  gaii:;- 
lion-cells  of  the  j»uas  and  luediilla  oblongata  acquirL' activity  at 
be  time  of  the  st-izury.     If  a  special  proof  were  still  required, 
Ids  would  be  furnished  by  the  peculiar  furni  in  which  the  cou- 
^Tulsionsai'e  generally  manifested  in  the  seizure,  to  wit :  as  a  rule, 
first  a  tetanus  of  brief  duraliuu,  and  then  a  decided  clonic  spasm. 
This  form  of  movement  can  only  take  place  when  the  excitation 
traverses  ganglion-celis,   with   the   exce'ptiuu  of   certain  s}>ecial 
conditions,  which  do  not  come  under  consideration  vvheu  speak- 
ing of  epilepsy.'    The  ganglion-cells,  however,  the  excitation  of 
which  results  in  tlie  general  epileptic  spasms,  with  participa- 
tion of  almost   the  whole  muscular  system,  lie  united  in  tho 
irts  of  the  brain  above-named,  as  anatomical  investigation  and 
jlbysiological  experiment  teach  us.     In  the  pons  lies  the  "  con- 
Tulsion  centre,"  t.  e.,  that  tract,  through  the  excitation  of  which 
general  convulsions  arise  (coin]>are  above,  p.  198).      Deiters  has 
j»ointed  out  that  iu  the  ]>ons  exists  the  lirst  central  termination 
of  the  motor-fibres  which  come  from  the  periphery  ;  at  the  floor 
pf  the  fourth  ventricle  lie  united  the  graj'  nuclei  for  the  motnr 
erebrai   nerves  ;    moreover,  in  t!ie  medulla  oblongata  is  found 
lie  so-called  respiratory  centre,  and  finally  also  the  vaso-motur 
entre,  which,  as  we  shall  presently  see,  is  concerned  in  the  gene- 
iis  of  the  cerebral  symptoms. — We  have  already  pointed  out 
•"tlmt  epileptic  convulsions  do  not  originate  in  the  spinal  cord. 
Not  merely  the  convulsions,  but  also  llie  other  phenomena  of 
iie  seizure,  particularly  the  loss  of  consciousness,  are  e.xplained 
Vy  an  excitation  of  the  central  apparatus  located  iu  the  pons 
(^and  medulla  oblongata,  and,  in  fact,  of  the  vaso-motor  centre, 
ie  eymptoms  so  evoked  by  the  activity  of  the  nerves  which, 
constrict  the  vessels  are  iu  part  accessible  to  direct  observation, 
ind  we  have  learned  to  recognize  them  in  tlie  account  of  the  way 
fllin  seizure   begins — with  pallor  of  the  fac^,  dilatation  of   the 
pnpils,  and  frequent  arrest  of  the  pulsp.    Now,  what  takes  place 
in  the  vascular  region  of  that  part  of  the  head  which  is  visible 

'  Coapwe  Set-$cheno\e,  Ueher  d.  elektr.  n.  chem.  Reiisimg  d.  Bena.  Riiokenmarka- 
>«wad.  FKwcbe*.  Gnu,  1868,  and  KoUinagd,  Zur  Lehro  vom  klociaclioa  Kriunpf. 
Vinshow-.  Arch.  V«L  2tLlX. 
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obtains  also  witlim  the  cranium  ;  antemia  occurs  there  also.  At 
the  present  time  this  is  to  be  regarded  as  mere  conjecture,  based 
only  ujioa  the  analogy  drawn  from  the  anatomical  relationi 
This  assumption,  however,  has  gained  very  essential  support 
from  wliat  has  been  discovered  with  the  ophthahnoscope,  and 
from  Brown-Sequard's  observations  on  epileptic  guinea-pigs.' 

That  auasmia  of  the  cerebrum  can  produce  loss  of  conscioos- 
nesa  we  know  directly  from  Kussxnaul's  experiments.  In  eFery 
respect  is  the  conclusion  justihed  that  the  epileptic  coma  i;? 
caused  by  an  excitation  of  the  vaso-niotor  centre  (in  particular, 
that  for  the  nerves  of  the  cerebral  vessels)  in  the  medulla  oblon- 
gata. 

According  to  my  conception  tlien — for  the  more  particular 
elucidation  of  which  I  must  refer  to  the  lecture  already  cited— 
the  convulsions  do  not  depend  upon  an  an;emia  of  the  pons,  act- 
ing as  an  excitant  upon  the  convulsion  centre,  an  opinion  we 
sometimes  find  advanced  ;  for,  according  to  that,  the  priinaiy 
and  indispensably  necessary  element  in  the  seizure  would  alwaji 
have  to  be  the  excitation  of  the  vaso-raotor  centre,  and  the  effect 
of  it — the  anffimia — would  be  secondarily  to  throw  the  rest  of  the 
motor  apjiaratus  into  activity. — That  an.Tmia  of  the  pons  can 
occasion  convulsions  is  placed  beyond  all  doubt  b^'  Kussniaul's 
experiments,  but  that  this  is  the  case  in  the  real  epileptic  seizure 
is  by  no  means  proved.  On  the  contrary,  there  are  many  reasons 
opposed  to  it  (cf.  loc.  cit.).  Jfy  opinion  rather  is  that  ihe  eici- 
iatfo)i  of  the  taso-motor  centre  and  thai  of  the  centres  for  tie 
muscles  are  co-ordinate ;  that  both  go  on  side  by  side,  and  are 
independent  of  each  other. 

Upon  this  view  alone  do  a  series  of  otherwise  incomprehen- 
sible peculiarities,  such  as  are  observed  in  many  seiznixz's,  become 
capable  of  explanation.  Among  these  may  be  mentioned,  in 
the  first  place,  the  occurrence  of  epilepsia  mitior  (without  con- 
vulsions) ;    secondly,    the  occurrenco  of  twitchings   before  the 


'  Whether  the  raao-motor  nerve  discovered  by  Benediet  in  the  floor  of  the  fouili 
Tentricle  deserren  consideration  in  connection  with  the  circulation  within  the  aknll,  and 
particalarlj  in  the  epileptic  attack,  cannot  aa  yot  be  decided  iu  view  of  the  uovclty  at 
the  facta  oominiinicated  hy  B. 
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I ;  then  again,  the  fact  that  convirisions  may  occur  wholly 
wituout  loss  of  consciousness,  although  this  very  rarely  hap- 
pens ;  finally,  the  commpncement  of  certain  cases  with  cyanosis, 
caiisod  by  jirimary  spasm  of  the  muscles  of  the  throat  (trache- 
lismns). 

WJint  then  is  the  stimulus  ichich  throws  into  aclimty  the  sets 
,i^ apparatus  wJiick  hace  bce/i  mentioned  f     In  the  cases  where 
f{e.  g.  in  secondary  epilepsy)  jiressure  upon  a  cicatrix  determines 
a  seizure,  it  is  incontestably  the  sensory  excitement  advancing 
Lcentripetally ;  and  quite  in  analogy  with  it  a  periphrTal  action 
npon  a  sensory  nerve  can  often  be  mady  out ;  at  other  times  it 
appears  to  be  a  mental  impression,  when  the  process  of  excite- 
ment advances  downward   from    the  cortex  to  the  pons  and 
iiii'dulhi  oblongata.     For  many  cases,  however,  no  determining 
intiuence   of    any   kind   wliatever   can   be   proved ;    the  attack 
[breaks  out  as  the  spark  darts  from  a  strongly  charged  Leyden 
if,  to  use  the  simile  of  Scliroeder  van  der  Kolk.  H3'pothese3  can 
fl)e  set  up  to  account  for  these  cases  also,  but  we  consider  it  judi- 
cious to  suppress  fhem,  as  they  are  only  liypotheses. 

In  giving  the  history  of  the  symptomatology  of  the  seizure 

we  give  prominence  to  the  necessity  of  distinguishing  several 

periods  in  it.     Xow  it  is  very  probable  that  such  a  distinction 

obtuins,  not  merely  in  the  external  sketch  of  the  symptoms,  but 

'  alao  for  their  pathogenesis.     If,  namely,  we  consider  a  patient  in 

the  so-called  second  stage  of  the  attack^  with  the  veins  of  the 

lead  and  neck  filled  to  distention,  the  face  markedly  cyanosed, 

and  the  eyeballs  projecting,  nothing  supports  the  assumption 

,of  a  cerebral  anaemia,  but  everything  points  much  more  to  an 

intense  venous  hyperjemia  within  the  skull,  which  is  the  result 

of  the  spasmodic  contraction  of  the  muscles  of  the  neck.     The 

excess  of  carbonic  acid  in  the  blood  which  is  present  in  the  skull 

lis  then  still  further  increased  by  the  marked  interference  with 

the  respiration,    resulting  from    the  spasm  of  the  respiratory 

muscles.     Further  than  this,  we  know  from  direct  experiments 

(compare  above)  that  great  venous  hypersemia  of  the  brain  may 

[produce  general  convulsions,  and  we  also  know  the  same  from 

the  symptoms  attending  the  final  act  of  life  in  suffocation. 

From  this  the  conclusion  seems  to  be  warranted  that  in  the 
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further  course  of  the  attack  loss  of  consciousness  and  spasms 
are  caused  and  maintained  hy  venous  hyperjpraia.  The  possible 
objection  tliat  interference  with  i-espiration  and  venous  stasis  are 
not  intense  enougli  in  tlie  epileptic  seizure  to  bo  capable  of  pro- 
ducing these  serious  results,  appears  to  be  without  significance 
in  view  of  the  special  conditions  here  present.  For,  as  we  have 
seen  above,  we  are  forced  to  maintain  in  ej)ilepsy  the  existence 
of  an  abnormally  increased  excitability  of  the  central  nervous 
apparatus  involved,  so  that  even  slighter  irritations  than  usual 
are  c!i]>iible  of  setting  it  in  action  i  and  then  it  would  also  be 
possible  that  these  systems  of  apparatus,  if  already  thrown  into 
activity,  might  be  maintained  in  that  state  for  a  certain  time  by 
even  a  weaker  irritant,  although  this  cannot  be  actually  proved. 

This  mitjht  be  tlie  proper  place  to  discuss  the  questions  of  the  way  in  which 
anicinin  produces  coma,  hyperemia  convulsions,  etc  We  have  already  touched 
upon  tliese  matters  in  part  in  another  portion  of  this  work,  apropos  of  ccrebml 
antemia  and  Ityperieinia,  and  in  part  they  arc  exclusively  of  a  physiclugical  nature, 
so  that  we  must  decline  a  further  discussion  of  them  here. 


If  the  pathogenesis  of  the  ordinary  seizures  can  be  verj'  little 
cleared  up  at  the  present  time  in  any  respect  proportioned  toils 
prouiinence,  it  is  very  much  more  difficult  to  gain  an  insight  into 
the  prficesses  which  go  on  in  connectif>n  with  the  abnormal  forms 
of  seizure,  and  with  the  epileptoid  states.  The  idea  which  natu- 
rally suggests  itself  is  to  assume  that  in  them  also  disturbances 
of  the  circulation  in  the  cranium  constitute  the  essential  featniv, 
and  the  same  in  the  case  of  epileptic  delirium  and  many  epileptoid 
forms.  An  attempt  at  an  explanation  of  this  kind  has  been 
actually  made  by  certain  investigators,  and  we  must  admit  tliat> 
according  to  our  opinion,  a  solution  of  the  riddle  under  consid- 
eration is  i)erhaps  to  he  looked  for  earliest  in  this  direction,  but 
we  are  moving  meantime  purely  in  the  realm  of  speculation.  In 
many  cases,  in  those,  e.  g.,  where  patients  in  the  seizure  walk 
around  in  a  state  of  unconsciousness,  there  is  absolutely  no 
point  to  be  seized,  even  for  an  attempt  at  an  explanation. 

Closi'ly  related  to  the  pathogenesis  of  the  seizure  is  the  ques- 
tion of  the  significance  of  the  prodroma.  H&w  is  the  so-calld 
aura  to  be  inlerprded — Jtow  does  U  originate — in  wJiat  rdnliou 


* 


does  ii  stand  to  tJie  seizure  itself?  Opinions  are  mncli  divided 
regarding  these  points,  for,  wliile  some  authors  put  tike  so-called 
"warnings"  altogether  aside,  others  attribute  great  importance 
to  them.  How  far  the  latter  view  is  correct  in  reference  to  treat- 
ment and  diagnosis  has  been  already  or  will  yet  be  considered. 
At  the  moment  the  essential  question  for  us  ia  in  regard  to  the 
relation  of  tho  prodronia,  and  more  particularly  of  the  "imme- 
diate'' prodroma,  to  the  seizure  itself.  Our  own  opinion  in  re- 
gard to  this  is  as  follows  : 

The  immediate  "prodroma"  belong  to  the  seizure  as  a  part 
of  itself;  they  are  therefore  ratiier  syihptoms,  and  not  pro- 
perly prodroma.  In  connection  with  this,  too,  it  Itas  already 
been  said  that  they  cannot,  as  a  centripetal  irritation,  cause 
tlie  oiithrnak  of  the  seizure.  We  are  much  more  inclined  to 
believe  that  we  must  assume  the  ongin  of  every  aura  to  be 
central. 

Unfortunately,  in  this  place  we  cannot  enter  into  a  detailed 
proof  of  our  view  ;  we  must  limit  ourselves  to  the  presentation 
of  certain  leading  points. 

The  possibility  of  this  view  ranst  be  conceded  if,  as  we  do 
not  doubt,  our  idea  of  the  origin  of  the  seizure  itself  be  correct, 
I.  e.,  if  the  excitation  of  the  diilerent  "centres,"  located  in  the 
pons  and  medulla  oblongata,  be  co-ordinate.  Just  as  tlie  excita- 
tion of  the  yaso-motor  centre  frequently  precedes  that  of  the 
"convulsion  centre,"  and  Just  as  sometimes  trachelismus  sets 
in  first  (compare  above),  in  the  same  way  is  it  conceivable  and 
possible  that  the  excitation  in  tho  groups  of  ganglion-cells, 
which  leads  to  the  (spasmodic)  innervation  of  an  arm,  a  leg,  or 
single  muscles,  may  also  occur  as  the  first  link  in  the  chain  of 
symptoms.  The  same  thing  is  repeated  in  tlie  circumscribed 
vaso-motor  prodroma,  among  which  we  reckon  tlie  ambulatory 
seizures  with  vertigo  and  confusifm  which  are  so  frequent,  for 
these  obviously  represent  only  a  lower  degree,  a  first  step,  in 
the  subsequent  loss  of  consciousness.  The  sensory  symptoms, 
too,  may  likewise  be  conceived  of  as  eccentric,  i.  e.,  caused  by 
central  processes ;  this  view  only  requires  to  undergo  a  modifi- 
cation for  the  cases  where  a  peripheral  lesion  has  furnished  the 
-point  for  the  trouble. 
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In  many  forms  of  epilepsy  the  so-called  prodroma,  espe- 
cially the  motor  ones,  are  already  regarded  as  belonging  to  the 
seizvire.  Tht-se  are  particularly  the  cases  in  which  a  lesion  of 
the  cortex  lias  caused  the  disease,  and  in  which  spasmodic  phe- 
nomena always  usher  in  the  seizure  in  the  same  manner.  Here 
one  might  be  disposed  to  abandon  this  view  as  altogether  impos- 
sible. 

The  attempt  has  been  made  to  find  a  leading  objection  to  the 
central  origin  of  the  aura  in  the  fact  that  one  sometimes  suc- 
ceeds by  a  so-called  interruption  of  it,  such  as  by  putting  a 
ligature  on  the  extremity,  etc.,  in  preventing  a  further  outbreak. 
of  the  attack  itself.  This  objection,  however,  is  without  any 
force,  since,  as  we  mentioned  above,  we  are  here  dealing  not 
with  the  interruption  of  a  process  of  irritation  which  is  creeping 
towards  the  centre,  but  with  a  ^'retlex  inhibition."  One  can 
scarcely  think  of  a  more  striking  proof  of  this  than  Odier's  case 
furnishes,  which  is  cited  almost  everywhere  (compare  Romberg, 
and  Portal).  In  this  case  the  attack  was  ushered  in  by  twitch- 
ings  in  limited  groups  of  muscles  ;  it  could  be  repressed  by  com- 
pression of  the  arm — and  post  mortem  a  lesion  of  the  cortex  waa 
found  as  the  starting-point  which  caused  the  epilepsy. 

On  the  other  hand,  no  proof  whatever  has  as  yet  been 
brought  forward  to  show  that,  as  Reynolds,  e.  g.,  expresses 
himself,  the  aura  should  be  regarded  as  a  peculiar  peripheral 
condition  analogous  to  that  already  existing  in  the  medulla 
oblongata,  and  it  rather  seems  that  this  view  is  more  diifficult  to 
reconcile  with  the  genesis  of  the  seizure  and  with  the  symptoms. 

According  to  their  prominence,  the  partial  twitchings  and  the 
other  phenomena,  which  so  often  occur  in  epileptics  during  the 
intervals  without  being  followed  by  an  attack  every  time,  must 
be  considered  as  incomplete  seizures,  after  the  manner  of  epilep- 
tic vertigo  and  1\ib  petit  Trial. 

Finally,  we  must  add  a  few  words  on  epilepsia  vasomotoria, 
which  has  of  late  been  described  as  a  special  form.  In  general, 
we  understand  by  this  term  those  cases  in  which  the  symptoms 
of  artei'ial  vascular  spasm  are  more  strongly  marked  than  usual, 
especially  where  they  are  observable  for  a  longer  or  shorter 
time  before  the  outbreak  of  coavulsions  and  the  loss  of  con- 
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Bciousnesa.  From  tliis,  however,  we  cannot  deduce  the  propriety 
of  setting  up  a  special  vaso-niotor  form.  For,  in  the  course  of 
oar  exposition,  we  h:ive  often  enough  insisted  that  only  very  few 
seizures  run  their  course  absolutely  witliout  vascular  spasm  ; 
loss  of  consciousness  is,  in  fact,  alwaj-s  dependent  upon  it.  It 
does  not  then  at  all  change  the  nature  of  the  thing  whether  a 
greate^rora  less  peripheral  extension  of  the  vascular  spasm  occur 
before  the  appearance  of  the  severe  symptoms  of  tlie  attack.  So, 
if  we  wonld  attribute  special  importance  to  this,  we  must  like- 
wise, if  the  coma  has  been  preceded  byratlier  decided  partial 
twitcbings,  affirm  the  existence  of  an  epilepsia  motoria,  or,  in 
case  of  a  marked  sensory  aura  so-called,  an  epilepsia  sensitiva, 
which  certainly  is  not  correct,  or  at  all  events  useful. 

At  the  same  time,  these  cases  witli  marked  vascular  spasm 
have  their  signiHcance  in  reference  to  the  theory  of  tlie  seizure, 
inasmuch  as  they  give  essential  support  to  the  assumption  of 
vaso-motor  cerebral  anajmia.  The  conditions  described  by  Lan- 
dois'and  myself  as  angina  pectoris  vasomotoria  are  particu- 
larly instructive  in  this  connection.  In  one  of  my  patients  who 
was  suffering  from  this  affection,  which  is  undoubtedly  of  vaso- 
motor origin,  there  were  developed,  in  connection  with  a  decided 
sense  of  dizziness,  sliglit  clonic  twitcbings  in  the  extremities  ;  in 
a  female  patient  who  quite  recently  came  under  my  observation 
there  occurred  almost  complete  loss  of  consciousness  ;  and  Ber- 
ger'even  noticed  that  in  some  instances  the  symptoms  of  the 
angina  pectoris  vasomotoria  developed  into  a  complete  epilepti- 
form seizure. 

Course  and  SequelcB. 

True  epilepsy  is  an  eminently  chronic  disease ;  it  lasts  for 
years,  in  very  many  cases  oven  to  the  end  of  life.  It  is  a 
very  exceptional  occurrence  when  a  genuine  epilepsy  disappears 
again  after  a  few  months.  The  conditions  which  were  formerly 
flescribed  as  acute  epileps}'"  are   for  tlie  most  part  something 

'  Correspondenzblatt  f.  P8j'cl]iatrie.   1^66. 

'  Dentachai  Arch.  f.  klin.  Med.   Vol.  IIL 

■  Die  Lahmang  dea  N.  thorac.  longna  EabiUtationeaohr.    Breslau.    1878.   Xole  to 

FOL.  XIV la 
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entiroly  dilTerent,  and  only  present  a  certain  resemblance  to 
e])ileptiform  seiziir<;'S.  It  imlwd  sometimes  happens  that,  by  an 
nnlucky  accident,  death  occurs  during  the  paroxysm,  after  tho 
disease  lias  existed  for  but  a  short  time  ;  but  occurrences  of  this 
sort  furnish  no  reason  for  denying  the  essentially  chronic  course 
of  the  malady.  Besides,  we  have  already  declared  that  death  in 
the  seizure  itself,  aud  in  direct  consequence  of  it,  is  one  of  the 
greatest  rarities. 

When  speaking  of  the  frequency  of  the  sekures,  we  treated 
of  the  causes  which  had  an  effect  in  giving  rise  to  them,  and  in 
characterizing  the  course  of  the  disease  mentioned  many  points 
of  importance,  so  that  only  a  few  details  remain  to  be  referred 
to.  We  are  ]irincipally  concerned  with  the  question  whether 
there  are  definite  influences  which  have  a  modifying  effect  upon 
the  course  of  the  disease.  Particulars  bearing  upon  this  have 
been  communicated  by  various  observers  ;  Delasiauve,  especially, 
has  taken  upon  himself  a  careful  discussion  of  the  intiuonces 
which  here  come  under  consideration.  From  the  statements 
before  us,  with  which  our  own  expeiience  agrees,  it  appears  that 
in  general  the  most  different  conditions,  wliether  seated  in  the 
patient  himself,  or  in  the  circnmstanci-s  surrounding  him,  or  in 
accidental  changes  beginning  from  without,  or  biought  about  iu 
the  organism  itself,  exert  only  a  very  slight  modifying  intluence 
upon  the  course  of  epilepsy.  And  if  certain  conditions  do  act  in 
this  way,  the  effect  is  not  uniform  ;  /.  e.,  with  the  same  condition, 
it  may  at  one  time  be  unfavoiuble  and  at  another  favorable.  A 
more  constant  and  essential  influence  can  be  proved  for  but 
very  few  causes.     The  principal  of  them  are  the  following  : 

Excess  in  alcoholics  almost  always  leads  to  an  exacerba- 
tion or  to  the  outbreak  of  attacks,  even  if  spontaneously,  or  in 
consequence  of  medication,  they  have  been  for  a  considerable 
time  held  in  abeyance ;  of  course,  this  is  not  invariably  so.  It 
is  also  maintained  by  certain  observers  that  even  the  moderate 
drinking  of  wine  and  beer  is  unfavorable.  Relying  upon  these 
statements,  I  have  always  been  accustomed  to  proliiliit  the  use 
of  alcoholics  altogether,  and  in  consequence  I  cann^Dt  judge  of 
their  influence  from  my  own  experience.  The  same  obtains 
with  regard  to   tea  and  coffee  as  with  regard   to  alcoholics. 
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Excesses  in  eating  also  act  not  infrequently  like  those  in  tlie 
nse  of  wine.  Whether  certain  definite  articles  of  food  are  more 
hurtfnl  than  others  is  questionable,  or  should  be  considered  as 
depending  on  individual  idiosyncmsies.  It  is  certain  tluit  coitus 
sometimes  induces  seizui'es ;  it  does  not  always  do  so,  however, 
and,  on  the  other  hand,  examples  are  known  where  the  practice 
of  it  made  the  paroxysms  temporarily  less  frequent.  With 
regard  to  menstruation,  we  have  already  briefly  expressed  our. 
opinion  above;  its  effect  is  extremely  variable.  Sometimes, 
when  the  disease  already  exists,  an  aggravation  of  tlie  seizures 
in  frequency  and  intensity  takes  place  with  the  setting-in  of 
menstruation  ;  sometimes  they  occur  with  special  severity  imme- 
diately before  or  after  the  period  ;  again  at  other  times  the 
attack  occurs  only  in  exact  coincidence  with  the  menses.  On 
the  other  hand,  however,  instances  are  known  where  an  im- 
provement in  the  disease,  chiefly  in  respect  of  a  diminution  in 
the  individual  paroxysms,  was  established  with  the  first  appear- 
ance of  the  menstruation,  or  at  the  time  of  the  separate  periods, 
or  where  the  disease  showed  improvement  when  menstruation, 
which  had  previously  been  irregular  and  painful,  became  regu- 
lar, or  even  in  certain  cases  entirely  disappeared.  Equally  vari- 
able is  the  influence  of  pregnancy.  We  only  add  the  fact, 
Baid  to  be  sometimes  observed,  that  women  during  pregnancy 
remain  free  from  seizures  when  carrying  a  boy,  but  not  when 
carrying  a  girl ;  or  also  the  opposite. — Further  than  this,  the 
influence  of  strong  mental  impressions  upon  the  causation  of 
seizures  is  indubitable ;  yet  the  real  course  of  the  malady  is 
bat  seldom  changed  by  them. — The  question  would  be  worthy 
of  comprehensive  statistical  investigation,  how  other  intercur- 
rent diseases  of  various  kinds  influence  the  course  of  epilepsy. 
Up  to  the  present  a  few  general  propositions  liold  in  regard  to 
this,  ^d  are  comprised  in  the  following :  acute  diseases,  dur- 
ing their  existence,  generally  result  in  a  cessation  of  the  seiz- 
ures ;  only  very  exceptionally  do  they  lead  to  a  complete  dis- 
appearance of  the  malady ;  at  times  this  is  witnessed  even 
.after  accidental  ext^-rnal  wounds,  burns,  and  the  like.  Chronic 
[affections  act  in  very  different  ways  ;  at  times  they  intensify,  at 
nes  mitigate  the  seizures ;  at  others,  too,  they  remain  wholly 
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Appearance,  may  interfere  in  every  way  with  the  social  life  of 

le  patient;  not  merely  from  the  serious  mental  disturbances 

rhich  appear  with  tlietn  and  in  consequence  of  them  ;  but  also 

irticularly  from  its  rebellious  obstinacy  to  treatment.      The 

[uestion  Las  been  propounded  in  all  seriousness  by  some  per- 

jns,  whether  epilepsy  is  at  all  cui-able.     It  is  curable  ;  that  will 

?rtainly  be  quite  generally  conceded  at  the  present  day.     With 

ird  to  the  proportionate  number  of  cures,   views  certainly 

differ  somewhat.     Most  observers,  however,  are  also  agreed  in 

Mius,  that  the  percentage  of  cases  cured  is  quite  a  small  one.     In 

gent^ral,   therefore,   the   prognosis  must  be  regarded  as  rather 

^unfavorable.  —  We   purposely  refrain,    in   the  following   para- 

iplis,   from   giving  figures,    because  no  great  value  can  be 

ttached  to  them,  as  the  series  of  observations  of  the  individual 

inthora  were  made  from  wholly  different  points  of  view ;  some- 

imes  the  cases  were  collected  in  institutions,  sometimes  in  pri- 

ite  practice;    sometimes  the  conception  of  epilepsy  is  more 

Itrict,  sometimes  more  liberal,  etc. 

In  the  first  place,  there  are  very  isolated  cases  of  spontaneous 
cure,  in  which  tlie  malady  disappears  witiiout  any  treatment; 
they  are  reckoned  at  from  four  to  five  in  the  hundred. 

In  the  second  place,  an  improvement  may  be  wrouglit  by 
^  treatment  to  sunh  an  extent  that  the  individual  seizures  come 
y^  often.     This  result  is  not  so  very  unusual.     A  temporary 
improvement,  indeed,  will  be  quite  frequently  obtained,  but  it 
may  also  be  permanent. 
1         In  the  third  place,  some  cases  are  actually  completely  cured. 
■  Certainly,  very  few  observers  have  been  able  to  verify  the  ex- 
perience  of  Herpin.  according  lo  which  -some  fifty  per  cent,  of 
all  epileptics  would  be  curable.     In  geuerul,  complete  cures  may 
alwaj's  be  regarded  as  exceptions  ;  but  it  cannot  be  denied  that 
Herpin  had  actually  shown  a  series  of  permanent  cures,  even  if 
We  were  inclined  to  regard  his  own  statement  as  too  favoi-alile, 
for.  according  to  Yoisin,  the  permanent  cure  of  many  of  Herpin' 9 
patients  had  lasted  for  ten  years  after  his  death.     To  him  un- 
doubtedly belongs  the  credit  of  having  again  vigorously  einjiha- 
Bized  the  possibility  of  curing  epilepsy,  and  of  counteracting  the 
.jnischievous  do-nothiug  policy. 
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Finallj,  into  a  fourth  group,  and  that  Tinfnrtnnately  the  most 
nnmerijiis,  fall  all  tlio  cases  in  which  every  therapeutic  endeavor 
reinaius  witliout  effect. 

The  following  circumstances  have  an  eflEect  upon  the  progno- 
sis in  special  cases,  either  for  better  or  for  worse  : 

The  age  of  tlie  patient  at  the  beginning  of  the  trouble  ;  be- 
fori."  the  twentieth  year  the  prognosis  is,  cceleris  jjaribus,  more 
favorable.  Herpin  regards  those  cases  as  having  still  better  pros- 
pects which  first  begin  after  the  fiftieth  year. — There  is  also 
scarcely  any  dilTennice  of  opinion  on  the  point  that  the  cui-a- 
bility  diminishes  in  the  same  degree  with  the  duration  of  the  dis- 
ease, Herpin  formulates  this  more  fully  still  when  he  saya  that 
tlie  duration  in  itself  does  not  make  the  prognosis  worse,  but 
the  number  of  seizures  suffered  in  a  given  time  ;  i.  e.,  the  possi- 
bility of  cure  is  greater  when  an  epileptic  subject  has  experi- 
enced twelve  attacks  in  the  year  than  when  there  have  been  a 
hundred  and  twenty.  If  there  have  been  more  than  five  hun- 
dri'd  seizures,  the  prospect  for  recoveiy  is  equal  to  nothing. 
Opinions  are  at  variance  with  regard  to  the  significance  of  very 
long  intervals ;  we  regard  them  rather  as  favorable.  Whether 
the  attacks  happen  by  day  or  by  night  can  scarcely  be  of  im- 
portance. Likewise  we  do  not  believe  that  the  character  of  the 
separate  seizures,  whether  ejiilepsia  gravior  or  mitior,  materi- 
ally alters  [\i\^  prognosis  with  reference  to  curability. — In  view 
of  the  variety  of  the  particular  etiological  influences,  it  requires 
no  long  demonstration  to  show  that  they  are  of  great  and  very 
different  value  in  prognosis.  Those  cases  have  always  been 
regarded  as  the  more  favorable  in  which  a  peripheral  cause  pro- 
duced the  epilepsy,  for  here,  of  course,  the  curability  of  this 
itself  comes  to  be  a  question  of  the  first  moment.  But  even  if 
the  condition  just  named  exists,  we  must  always  be  quite  circnm- 
Bpect  if  the  epilepsy  has  already  lasted  for  a  long  time,  and  we 
cannot  count  implicitly  upon  restoi-ation  to  health.  Central 
causes  render  the  prognosis  very  nnfavoi"able.  Still,  if  we  do  not 
have  to  deal  with  material  lesions,  but  with  a  mental  influence 
merely,  the  affair  assumes  a  somewhat  better  shape.  Hereditary 
epili'psy  is  generall}'^  esteemed  incurable ;  yet  Herpin  and  Rey- 
nolds, e.  g.,  have  seen  marked  exceptions  to  this  rule.    The  same 
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lLo1d3,  according  to  the  latter  obsei-ver,  for  the  disease  when  due 
to  masturbation.  Reynolds  lays  it  down  as  a  general  proposi- 
tion tliat  those  cases  are  least  amenable  to  trfatment  in  which 
the  source  of  the  disease  is  involved  iii  the  greatest  obscurity. 

The  qaestioQ  of  what  significance  attaches  to  the  frequency,  the  form,  and  tho 
comhination  of  the  seizures,  and  various  other  lufluoncea  having  reference  to  the 
derdopmcnt  of  mental  lesions,  h&a  been  already  diBCUsacd  above. 

Treatment. 

Small,  indeed,  is  the  actual  encouragement  derived  from  look- 
ing through  those  chapters  of  medical  literature,  from  the  oldest 
to  the  most  recent  times,  whicli  refer  to  the  treatment  of  ej)i- 
lepsy.  The  methods  and  the  remedies  cliange  ;  but  the  linal 
result  always  remains  the  same  beggarly  one.  There  is  no  sin- 
gle article  which  acts  with  anything  like  an  approach  to  the  cer- 
tainty of,  e.  ff.y  quinine  in  malarial  diseases,  no  single  metlwd  of 
treatment  which  could  be  even  upjiruximately  compared  with, 
e.  </.,  the  electrical  treatment  of  traumatic  peripheral  paralyses. 
Many  remedies  and  methods  of  treatmeut  have  isolated  successes 
to  show,  but  nothing  is  to  be  depended  on  ;  nothing,  even  on 
careful  discrimination  of  cases,  affords  a  sure  prospect  of  recov- 
ery, or  even  of  improvement.  From  time  to  time  it  has  been 
supposed  that  a  panacea  has  been  found,  or  a  veritable  curative 
process  discovered,  until  the  reaction  comes  again  all  too  soon. 
Then  we  are  the  richer  by  a  remedy  which  in  favorable  cases 
fchows  a  few  results  in  recovery,  or  improvement,  more  than  its 
predecessors  ;  but  the  search  begins  anew. 

By  this  we  do  nut  wish  to  say  that  we  regard  better  hopes  for 
the  future  as  illusory.  Tliis  is  just  as  little  allowable  as  it  would 
have  been  before  the  discovery  of  the  itch  insect  and  the  intro- 
duction of  the  balsam  of  Peru  to  be  willing  to  d<  ny  the  possibil- 
ity of  the  absolutely  certain  process  for  curing  scabies  which 
now  really  exists.  For  the  present  we  must  unfortunately  con- 
tent ourselves  with  the  existing  remedial  agents.  But  the  more 
insufficient  these  are,  and  the  more  authoritatively  they  are 
lecomraended,  so  much  the  greater  is  our  duty  not  to  manage  all 
patients  on  one  model,  but  here,  as  everywhere  in  the  field  of 
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therapeutics,  to  proceed  on  the  one  correct  principle  of  indinnii 
millzing.     The  physician  wlio  treats  every  epileptic  who  conw 
under  his  observation  indiscriminately  with  whatever  happens 
be  the  prevailing  fashionable  remedy,  with  nitrate  of  silver  o| 
bromide  of  potassium,  with  oxide  of  zinc  or  valerian,  with  gym-. 
nasties  or  hydropathy,  will  have  fewer  successful  results  than 
are  genemlly  attainable. 

The  therapeutic  measures  in  each  individual  case  have  gener- 
ally a  threefold  object.  They  resolve  themselves  into  a  causal 
treatment,  a  gtmeral  and  dietetic  treatment  directed  to  the  ner- 
vous system,  and  the  employment  of  definite  medicaments. 

The  causal  treaimeiit  is  unfortunately  possible  in  very  fei 
cases,  as  ap]iears  at  once  fiom  a  review  of  the  etiological  relations 
which  are  generiilly  so  obscure  ;  l:)ut  where  a  causal  intluenc 
accessible  to  treatment  can  be  found,  efforts  must  be  made 
remove  it.     At  the  same  time  experience  teaches  us  that,  even  ii 
case  of  the  removal  of  the  assumed  or  actual  source  of  the  dis 
ease,  this  itself  does  not  always  disappear.    The  morbid  state  ii 
the  pons  and  medulla  oblongata  is  ahvady  so  far  advanced  tha 
it  presents  itself  as  an  affection  wholly  independent  of  the  pri^ 
niary  source.     A  knowledge  of  this  fact  is  important  for  tl 
avoidance  of  prognostic  errors  and  therapeutic  illusions. 

Primarily  the  causal  treatment  claims  consideration  in  those 
easels  whei'e  a  ]}eripheral  lesion  shows  itself  as  a  starting-point.^ 
Literature  recognizes  a  great  number  of  instances  where,  by  tha™ 
extirpation  of  a  cicatrix,  of  a  tumor  pressing  upon  a  nerve,  or 
by  the  opening  of  au  abscess,  the  epilepsy  was  caused  to  disap-^ 
pear.    The  same  is  true  of  a  series  of  pathological  conditions  ia 
the  internal  organs.   All  the  varieties  which  are  possible  here  can- 
nor,  of  course,  be  cited  in  detail ;  a  careful  review  of  the  history, 
a  tJHvrongh  examination  of  the  patient,  must  lead  to  the  rightfl 
coiirse  in  each  individual   case.     We  would  only  call  special" 
atti*ntioti  to  one  point :  formerly,  in  case  an  aura  was  very  pro- 
nounced and  constantly  recurred  in  the  same  fashion  in  thefl 
course  of  the  same  nerve,  not  only  was  the  suspected  fingi>r,  but 
evi'ti  tluj  hand  or  arm  amputated,  or  nmirotomy  performed,  with- 
oat  thereby  curing  the  epilepsy.     To-day  it  would  be  only  in  the 
nioHt  oxcepLional  cases  that  a  particularly  bold  operator  woxild 
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venture  on  so  violent  a  step  as  this,  especially  as  it  is  known  that 
the  most  typical  forms  of  aura  may  be  of  central  origin.  It 
could  be  thought  of  then  only  when  there  was  gruat  probability 
that  a  peripheral  wound  furnished  the  starting-point  for  the  dis- 
ease. But  even  in  these  cases  we  would  caution  against  the 
severe  operations  witli  removal  of  extremities,  because  it  can 
never  be  known  whether  even  after  them  the  epileptic  change 
will  not  remain  behind. 

It  may  be  observed,  by  the  way,  that  those  cases  where  the 
disease  pereists  after  neuiotuiiiies  and  aniinitatious  seem  to  us 
very  much  to  favor  the  opijiiou  advanced  above  of  the  eccentric 
nature  of  the  aura. 

The  practice  of  trepJilrung  is  also  to  be  reckoned  with  the 
causal   treatment.      Although   adopted  in   former   times    most 
extensively  in  every  case  which  resisted  medical  treatment,  and 
although  wannly  recommended  by  Tissot,  in  the  course  of  time 
it  has  been  continually  less  and  less  frequently  practised.    It  is 
certainly  true  that  in  individual  cases  the  disease  was  cured,  and 
these  brilliant  successes,  rare  though  they  were,  have  always  been 
an  incentive  to  further  trephining  ;  even  Echeverria  reports  three 
striking  cases,  regarding  the  ultimate  effect  of  which,  to  be  sure, 
nothing  can  yet  bo  said,  because  an   immediate  arrest  of  the 
B«?izures  proves  nothing.    But  even  if  it  must  be  conceded  tliat 
all  the  favorable  cases  were  not  those  merely  of  symptomatic 
epilepsy,  that,  in  other  words,  trei>hining  may  become  a  causal 
remedy  {e.  g.,  if  exostoses  from  an  injury  to  the  cranial  bones 
have  led  to  true  epilepsy),  though  not  necessarily  so,  any  more 
than  in  the  case  of  excision  of  a  peripheral  cicatrix,  still,  in  any 
given    case,   all    inMuences    should    always  be  most  carefully 
Weighed,  as  an  absolutely  certain  diagnosis  can  never  be  estab- 
lished even  under  the  conditions  that  we  are  here  considering. 
Consequently,  we  cannot  with  Hasse  ''urge  that  any  indication 
wiiatever  that  warrants  trephining  should  be  followed,"  but  we 
ape  willing  to  grant  that  the  operation,  in  accordance  with  our 
present  experience,  is  generally  allowable,  and  we  must  regard 
its  success  in  any  particular  case  as  a  piece  of  good  fortune, 
which  could  not  have  been  predicted. 

The  causal  ti'eatment  must  take  another  direction  if  general 
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constitutional  anomalies  have  caused  the  epilepsy  or  led  to  its 
outbreak.  The  measures  to  be  taken  against  di-uukenness,  rachi- 
tis or  scrofula  need  not  here  be  particularly  detailed.  When  gen- 
eral plethora  or  anteniia  is  present  the  question  of  its  treatment 
is  more  important.  In  respect  to  both  of  these,  individual  ob- 
sen'ers  have  ovei-shot  the  mark,  though  in  the  former  more  than 
in  the  latter.  At  the  present  day  we  are  agreed  as  to  the  essentials 
in  this  matter,  viz.,  that  with  epileptics  anaemia  and  especially  a 
weakly  constitution  always  require  an  appropriate  treatment, 
the  details  of  which  ai'e  well  known ;  that  plethora,  on  the  con- 
trary, requires  direct  medical  treatment  only  when  present  in  a 
very  marked  degree.  In  the  latter  case  the  familiar  curative 
procedures  appropriate  to  the  case  should  certainly  not  be  neg- 
lected, and  among  them  in  certain  cases  the  abstraction  of  blood 
may  even  find  a  jiliice  ;  yet  the  need  of  a  lowering  mode  of 
treatment,  even  in  the  beginning  of  the  disease,  must  always  be 
reckoned  among  the  exceptions.  It  is  less  to  be  feared  that 
any  one  will  fall  into  the  opposite  error,  committed  by  Rad- 
cliffe,  of  using  a  tonic  treatment  for  every  epileptic  indiscrimi- 
nately. 

The  causal  treatment  directed  to  other  etiological  relations  is 
still  more  impotent  than  in  the  case  of  those  already  mentioned. 
Where  a  decided  mental  change  has  led  to  the  disease  or  brought 
alxjut  an  outbreak,  the  attempt  has  been  made  to  effect  a  curative 
action  hy  a  similar  one,  as  by  sudden  fright,  by  tlireats,  and  the 
like.  But  who  is  in  a  position  to  estimate  the  results  of  these  1 
And  in  opposition  to  the  few  cases,  on  which  the  authority  for 
such  a  procedure  mainly  rests?,  where  an  accidental  violent  men- 
tal emotion  produced  an  improvement  or  arrest  of  the  epilepsy, 
there  stand  the  much  more  numerous  instances  where  they  have 
caused  a  decided  aggravation.  For  this  reason  also  the  best 
plij'sicians  have  constantly  advised  against  them. — Finall}',  the 
removal  of  an  inherited  tendency  may  be  the  only  object  of  pro- 
phylaxis. Romberg  thus  expresses  himself  in  reference  to  this : 
"  in  families  where  epilepsy  is  a  pathological  entail,  marriage  of 
the  members  among  themselvfs  is  to  be  i>revented,  and  the  veteri- 
nary principle  of  crossing  with  thorough-bred  stock  is  to  be 
introduced.'*    According  to  what  has  been  said  already,  this 


must  be  extended  not  only  to  epilepti 
aetiTopathic  in  general. 

Apart  from  tliose  enumerated,  there  may  still  occasionally 
be  various  separate  influences  wliich  demand  therapeutical  con- 
sideration, the  detection  of  which  must  be  left  to  the  skill  of  the 
physician,  as  general  rules  cannot  be  laid  down  for  thera.  Thus, 
e.  g.j  it  has  been  determined  that  epileptic  seizures  occurred  with 
gi-eater  violence  and  frequency  when  a  cutaneous  ei'uption  of 
Bome  standing  has  been  healed,  and  that  they  disappeared  oa 
the  re-appearance  of  the  exanthera.  These  and  analogous  rela- 
tions must  always  be  carefully  considered. 

If  we  are  not  successful  in  getting  at  any  causal  indication, 
the  treatment  of  the  central  epileptic  change  must  be  atteni]ited. 
T(.i  this  end  we  make  use  of  dic-tetic  measures,  and,  in  addition, 
of  cui-ative  procedures,  which  are  either  to  act  lociilly  upon  the 
brain  in  the  pons  or  medulla  oblongata,  or  to  influence  the  ner- 
vous system  at  large,  and,  finally,  of  medicines  to  which  are 
ascribed  either  an  ellect  in  subduing  "the  exalted  irriral)ility " 
of  the  central  organs,  or,  more  vaguely,  a  "specific*'  relaliun  to 
epilepsy. 

For  the  rcfjulalimi  of  the  did,  in  a  stricter  sense,  the  eating 
and  drinking,  very  positive  indications  are  sometimes  presented 
to  us,  as  iu  pronounced  aujemia  or  plethora.      Thus  we  have 
already  expressed  ourselves  to  the  eifect  that  alcoholics,  tea,  and 
coffee  must  be  entirely  forbidden  to  epileptics,  or — in  case  this  is 
for  any  reason  inadmissible — should  be  allowed  only  in  the  very 
mallest  quantities.    The  disadvantages,  too,  of  luxurious  and 
Sftnsual  living  have  already  been  insisted  on ;  in  general  terms 
patients  are  always  better  off  for  a  temperate  and  well-regu- 
latod  mode  of  life.     Cheyne  relates  the  instance  of  an  epileptic 
physician,  in  whom  the  seizures  occurred  so  much  the  more 
rarely,  the  fewer  and  more  easily  digested  were  the  things  he  ate, 
and  who,  in  consequence  of  this  observation  upon  himself,  lim- 
ited his  daily  nourishment  to  water  and  about  three  and  a  half 
pints  of  cow's  milk  ;  this  he  continued,  as  stated,  for  fourteen 
years  and  recovered.     An  exclusively  milk  diet  could,  however, 
be  long  continued,  only  in  very  exceptional  cases.     Tissot  gives 
a  selection  of  the  various  aHuiuuts  which  are  suited  to  or  iuju- 
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rious  to  epilepticsi.     Still,  in  this  respect  one  is,  in  part,  to 


guided  hy  the  diffLTont  individual  peculiarities^,  and  much  must 
be  made  dt-pendeiit  upon  the  observations  made  hy  the  patients 
upon  themselves.    As  a  general  rule,  it  can  only  be  laid  dow 
that  if  no  direct  indication  for  an  invigorating  procedure 
offered  by  the  condition  of  tlie  patient,  a  preponderance  of  vege- 
table and  milk  diet  is  to  be  observed. 

Light,  not  exhausting  mental  effort,  and  the  avoidance,  as 
far  as  possible,  of  emotional  feelings,  are  essential  adjuvants  in 
treatment,  according  to  all  that  has  been  said  above.  It  is  quite 
wrong,  however,  to  attempt  to  forbid  mental  work  entirely  to 
epileptics ;  on  the  contrary,  a  moderate,  quiet  exercise  of  the 
mental  faculties  is,  as  a  rule,  very  advantageous.  The  same  is 
true  of  ]ih3'sieal  labor ;  walks  and  sim]>le  gymnastic  exercises, 
free  from  dang»?r,  are  very  good  for  patients,  only  they  must  not 
be  carried  to  complete  fatigue.  We  even  know  of  certain  in- 
Btances  where  epileptics  have  recovered  by  a  mere  change  in  their 
mode  of  life,  where,  c.  g.,  instead  of  a  sedentary  in-door  life  they 
liave  taken  to  gardening. 

I  must,  from  my  experience,  regard  wafer-cures  as  a  very 
important  means  in  the  treatment  of  epileptics.  Through  them  I 
have  seen,  although  not  complete  recovery,  at  least  a  very  essen- 
tial improvement  take  place.  To  be  sure,  I  cannot  claim  this  for 
all  cases,  but  those  in  which  no  effect  at  all  was  visible  were  very 
old,  inveterate  epileptics,  in  which  frequently  a  failure  of  the 
mental  powers  existed  at  the  same  time.  Still,  in  these  hydro- 
therapeutic  doings  one  must  not  be  satisfied  with  merely  being 
rubbed  down  at  home,  but  the  treatment  must  be  methodically 
carried  out  fur  from  six  to  twelve  weeks  in  a  cold-water  cure 
institute.  It  is  most  judicious  to  leave  the  kind  of  hydro-thera- 
peutic treatment  to  the  physician  of  the  establishment,  and  I 
would  only  insist  in  general,  tliat  I  regard  douches  upon  the  back 
and  head,  and  plunge  baths,  as  rather  injurious  than  useful. 
Witli  reference  to  the  selection  of  the  institution  it  dept^nds  less 
upon  the  geographical  position  than  upon  the  physician  who 
conducts  the  establisliment.  It  is  readily  understood  that  dis- 
cretion, no  less  than  the  changes  taking  place  in  the  medical 
personnel  of  the  establishment,  prevent  our  giving  more  positive 
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Statements  in  regard  to  this.     Only  a  niaiked  degree  of  anajmia 
should  be  looked  upon  as  a  contraindication  to  the  water-cure. 

RiTcr  and  sea  baths  are  far  below  the  methodical  water-cure  in  efficiency; 
besides,  there  should  be  considcrtd  ngainst  thc-in  a  circumstauco  which,  ulthough 
extrinsic  is  still  alwajs  worthy  of  attt'Dtioa,  to  wit,  the  danger  of  drowning,  to 
irhich  patients  are  exposed  if  they  arc  overtaken  by  a  seizure  while  bathing  witliout 
special  supervision. — As  to  warm  bntht,  I  have  no  experience  at  my  command ;  yet, 
according  to  the  existing  statements  of  other  authors,  no  special  benefit  is  to  bo 
expected  from  them. — Here,  too,  we  must  mention  the  treatment  ree^mtmentUd  by 
Chapman,  by  means  of  the  application  of  ice-bags  along  the  spine,  the  details  of 
irhidi  are  well  known.  Bcigcl  duclures  In  general  terms  that  Reynolds  has  seen 
"excellent  service"  from  them;  Chapman  describes  several  instances  of  decided 
improvement.  In  several  cases  where  I  have  tried  this  method  in  epilejisy,  I  can 
boast  of  no  noteworthy  result. 

A  great  deal  was  expected  from  electricity.  New  experiments 
were  made  with  every  new  improvement  in  the  apparatus;  the 
curative  effects,  however,  in  epilepsy  always  remain  insignifi- 
cant, and  therefore  we  believe  we  may  omit  any  accoiiiit  of  the 
separate  experiments.  When  the  constant  current  was  first 
introduced  in  the  shape  of  improved  apparatus  (Remak),  its  use 
also  in  epilepsy  was  recommended  from  the  most  different  quar- 
ters. All  thoughtful  electro-therapeutists  are  agreed,  however, 
that  even  the  constant  galvanic  current  accomplishes  only  very 
moderate  results ;  and  meantime  it  should  not  be  lost  sight  of 
that  in  many  instances  other  curative  agents  were  employed  in 
Connection  with  electricity,  or  at  the  same  time  with  it.  I  myself, 
eren  after  long-continued  use  of  it,  have  never  observed  anything 
more  than  an  improvement  as  the  most  favorable  result,  but  no 
perfect  cure.  Still,  we  cannot  doubt,  in  view  of  the  definite 
statements  of  certain  authors,  that  sometimes  a  cure  can  be 
effected  by  the  current,  so  that,  of  course,  we  must  not  push  our 
scepticism  too  far,  although  it  derives  some  support  from  the 
fact  that  the  constant  ctirrtt-nt  has  not  been  in  the  hands  of  phy- 
sicians much  longer  than  from  ten  to  twelve  years.  At  all 
events,  however,  it  is  certain  that  we  should  not  expect  too 
much  from  electricity. 

The  application  of  tlie  current  is  usually  made  in  numerous 
combined  ways.    At  first  the  electrodes  are  placed  high  up  on 
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eitliPF  side  of  the  nape  of  the  neck,  so  as  to  act  upon  the  medul 
oblongata  and  the  pons  ;  afterwards  galvanization  of  the  cen-ical 
sympathetic  is  generally  practised.  According  to  the  particular 
case,  we  may  combine  tlie  transmission  of  currents  transversely 
through  the  cranitim,  or  through  the  spinal  column,  or  the  treat- 
ment of  special  nerve-tracts,  In  which  an  auiu  has  been  particu- 
larly pronounced. 

In  former  times,  especially,  great  weight  was  .aid  upon  the 
establishment  of  so-called  counier-irritations,  notably  in  the 
nape  of  the  neck.  This  was  done  in  the  most  various  ways,  from 
dry-cupping  to  the  seton.  The  most  famous  advocate  of  the 
seton  in  recent  times  has  been  Schroeder  van  der  Kolk.  Mean- 
while, the  majority  of  observers  Lave  tried  this  and  other  counter- 
irritauts  quite  in  vain ;  we  have  ourselves  introduced  setona  in 
some  cases  witliout  observing  the  slightest  change  in  the  disease. 
Some  advantage  might  be  expected  from  the  slighter  counter- 
irrita.nts,  but  only  w^here  there  was  considemble  hypera^mia  of 
the  brain  during  the  intervals. 

In  passing,  two  curative  procL'durea  may  hero  T>e  mentioned,  whicTi,  to  be  sure, 
are  no  longer  ascd,  but  each  of  which  h^s  in  ita  time  played  a  great  part;  these  we 
ligation  of  the  carotid  and  trachcotom;.  We  know  to-day  that  neither  of  them 
can  cure  epilepsy,  and  they  have  been  abandoned  as  dangerous  operative  proced- 
ures. It  may  ho  allowiihle  to  give  n  sinj^le  historicul  notice  of  traclieotoiny,  for 
which,  indeed,  the  recommendation  of  M.  TTall  is  Ijroiight  forward.  Tliis  writer 
himself,  however,  in  his  earlier  worlts'  Bieationcd  tracheotomy  as  a  remedy  only 
"  against  tiie  most  extreme  degree  of  coma  after  the  epileptic  seizure,"  and  then 
says,  "  but  itia  a  strange  idea  that  tracheotomy  could  prevent  the  epileptic  coavul- 
■ion." 

We  now  come  to  the  section  on  so-called  specific  Temedles. 
Every  one  who  writes  on  epilepsy  feels  himself  tempted  in  this 
chapter  to  renew  the  old  complaint  of  the  glaring  contrast 
between  the  immense  number  of  remedies  recommended  and  the 
extremely  few  cures  effected.  Still,  we  would  leave  general  con- 
siderations wholly  aside  ;  they  can  lead  to  nothing  here.  Only 
the  question  may  be  raised  whether  it  is  essential  to  the  inter- 
est of  the  subject,  and  of  our  exposition  of  it,  to  adduce  here  by 
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1842.  pp.  890-1. 
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name  the  hundreds  of  medicinal  substances  which  have  ever  been 
tried  for  the  relief  of  epilepsy.  We  do  not  at  all  believe  so ; 
whoever  is  interested  in  this  may  go  over  the  separate  names  in 
the  different  monographs,  among  which  we  mention  particularly 
those  of  Loebenstein-Loebel,  Portal,  Delasiauve,  and,  besides 
these,  the  chapters  treating  of  epilepsy  in  Tissot  and  Joseph  Frank. 
It  appears  to  us  really  more  proper  as  well  as  more  in  the  interest 
of  the  practical  physician,  to  mention  only  those  articles  as  to 
which  we  have  a  more  general  experience,  those  in  which  the 
best  observers  recognize  a  considerable  efficiency,  and  of  which 
they  have  had  more  than  an  ephemeral  experience.  One  may 
also  without  harm  disregard  a  special  grouping  of  the  articles. 

First,  as  one  of  the  oldest  remedies,  we  mention  the  radix 
ToIeriancB.    The  most  famous  observers,  especially  those  of  the 
last  century,  have  insisted  on  its  usefulness,  and  it  would  be 
considered  as  indulging  in  unwarranted  scepticism  if  one  were 
unwilling  to  concede,  in  the  face  of  the  very  positive  statements 
which  are  made,  that  essential  improvements,  i.  e.,  absence  of 
the  seizures  for  years,  and  even  individual  recoveries,  are  achieved 
with  the  valerian  root.    We  can  ourselves  give  no  decisive  ver- 
dict on  this  matter,  for  the  reason  that  we  have  not  employed  it 
alone,  but  always  in  combination  with  other  substances. — Upon 
what  its  curative  properties  in  epilepsy  depend,  no  satisfactory 
explanation  can  be  given.   At  the  most,  the  experiments  with  oil 
of  valerian,  made  very  recently  by  Grisar,^  might  furnish  an  in- 
dication, for  the  frogs,  to  which  0.02  gramme  (three-tenths  of  a 
grain)  of  it  was  given,  became  quiet  and  apathetic,  exhibited  a 
diminished  reflex-irritability,  and  finally  became  completely  stu- 
pefied, but  gradually  recovered.    The  diminished  reflex-irritabil- 
ity appears  to  depend  upon  an  influence  affecting  the  spinal  cord 
as  well  as  the  centres  in  the  brain  which  excite  spasm. — Practi- 
cally it  would  certainly  be  of  the  highest  importance  to  know  the 
special  conditions,  so  as  to  be  able  to  determine  accurately  the 
cases  in  which  valerian  would  be  of  more  service  than  other  arti- 
cles.  Unfortunately,  this  too  is  wholly  unknown ;  for  the  older 
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statements  in  regard  to  this  are  much  too  indefinite,  and  there 
are  num.'  more  recent.  An  to  tlie  dilFerent  preparations,  the  root 
Las  been  given  in  the  form  of  powder,  or  as  infusious,  extracts, 
and  tinctures.  According  to  my  own  experience,  which  agrees 
witli  tliat  of  others,  the  form  of  powder  is  the  most  appropriate. 
The  doses  at  first  should  be  small,  about  0.5  gramme  (seven  and 
a  half  grains)  three  times  a  day,  and  should  then  gradually  be 
increased  to  a  total  daily  quantity  of  25  grammes  (about  six 
drachms). 

In  the  same  category  with  valerian  we  place  the  radix 
artemhia  (vulgaris).  The  wormwood  was  given  in  ancient  times, 
and  again  in  the  first  decennia  of  this  century.  It  too  is  very 
apt  to  prove  inefficient.  Still  my  exi>erience  with  it  in  some  cases 
has  determined  me  to  bring  forward  the  remedy  here.  These 
were  cases  where  almost  everything  had  been  tried  without 
the  least  benefit.  When  I  finally  had  them  take  the  radix  arte- 
misije,  after  a  short  time  a  decided  remission  in  the  number  of 
the  seizures  became  manifest.  I  lost  sight  of  the  patients,  so 
that  I  can  make  no  report  of  the  final  issue,  but  even  the  result 
stated  seems  to  me  an  improvement  worthy  of  note,  especially 
after  zinc,  silver,  atropine,  bromide  of  potassium,  valerian,  elec- 
tricity, etc.,  had  been  given  entirely  without  effect.  Besides,  my 
observations  were  on  patients  at  tlie  time  of  pubertj',  iu  whom 
ejHlepsy  had  developed  without  hereditary  predisposition  or 
other  ascertainable  influences  ;  in  a  girl  of  about  sixteen  there 
existed  marked  molimina  menstrualia.  The  old  recommenda- 
tions praise  wormwood  especially  in  the  epilepsy  of  women  with 
demonstrable  lesions  of  tlie  genital  apparatus.  I  direct  the 
remedy  to  be  used  in  the  form  of  an  infusion,  15  grammes  (tliree 
and  three-quarter  drachms)  to  be  taken  daily. 

No  otlier  vegetable  remedies  are  the  least  worthy  of  mention ; 
the  improvement  or  cures  obtained  through  them  are  so  isolated 
that  it  is  quite  impossible  to  judge  whether  we  have  to  do  with 
accidental  occurrences  or  with  a  causal  connection.  Only  a  few 
substances  belonging  among  the  narcotics  furnish  an  exception 
to  this. 

Belladonna  was  praised  even  by  the  earlier  physicians  (Stoll, 
Theden,  Hufelaud,  and  others),  and  there  are  numerous  curea 
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described  which  are  stated  to  have  been  attained  by  it.  One  of 
its  most  zealous  advocates  is  Trousseau.  Recently,  instead  of 
the  herb,  the  alkaloid,  atropine^  has  come  into  favor.  It  is  said 
that  recovery  has  been  brought  about  by  this  too.  Although 
we  ought  not  to  disregard  the  positive  statements  of  certain 
authors,  still  we  cannot  from  our  own  experience  join  in  the 
praise  of  this  article  except  to  a  limited  extent,  inasmuch  as  we 
have,  to  be  sure,  sometimes  been  able  to  effect  an  arrest  of  the 
seizures  for  a  month  by  injections  of  atropine,  but  never  a  cure. 
The  experience  of  others  agrees  with  this,  e.  g.y  that  of  Reynolds, 
who  obtained  by  means  of  belladonna,  which  I  have  never  given 
alone,  an  amelioration  in  the  case  of  various  patients  (a  cessation 
of  many  of  the  indefinite  troubles  of  various  kinds  from  which 
epileptics  often  suffer,  such  as  nervous  uneasiness,  trembling, 
and  disturbed  sleep),  but  no  complete  recovery.  The  valerianate 
ol  atropine,  from  which  certain  persons  had  great  expectations, 
seems  to  possess  no  advantage  over  the  other  salts  of  the  alka- 
loid.   Just  the  same  is  true  of  hyoscyamus  as  of  belladonna. 

The  remaining  narcotic  substances,  almost  all  of  which  have 
been  tried  at  times,  are  actually  of  no  more  service,  in  fact  are  less 
serviceable  than  deadly  nightshade  and  henbane,  and  may  there- 
fore very  well  be  entirely  dispensed  with.  In  regard  to  opium  in 
particular,  it  is  generally  recognized  that  it  is  of  no  benefit  in  the 
care  of  epilepsy,  but  it  may  be  most  opportunely  employed 
according  to  general  indications  in  combating  certain  manifesta- 
tions symptomatically.  Hasse,  as  well  as  Morgagni,  witnessed 
benefits  from  it  in  nocturnal  seizures,  if  the  patients  were  not 
plethoric  and  were  freely  purged  beforehand. — Inhalations  of 
chloroform,  too,  may  be  added  here,  with  regard  to  which  it  is 
certain  that  they  accomplish  no  curativp  effect.  A  difference  of 
opinion  even  prevails  as  to  their  utility  in  respect  to  the  occur- 
rence of  the  individual  paroxysms,  since,  on  the  one  hand, 
they  have  been  seen  to  delay  the  development  of  the  paroxysms 
and  limit  their  intensity,  and,  on  the  other  hand,  to  act  in  ex- 
actly the  opposite  way.  From  which  it  may  be  safely  inferred 
that  chloroform  inhalations  are  not  of  essential  benefit. 

In  the  list  of  metallic  remedies,  the  most  various  have  like- 
wise been  tried.     The  majority  are  acknowledged  to  be  wholly 
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inefficacious.    To  only  a  few  do  different  anthors  ascribe  a  cer- 
tain  action  in  epilepsy,  and  in  regard  to  one  alone  there  pre- 
vails a  greater  degree  of  unanimity  regarding  its  curative  powers, 
although  there  is  wide  divergence  of  opinion  as  to  their  degree. 
This  one  remedy  is  the  oxide  of  zinc  (liores  zinci).     Having  been 
first  ordered  now  and  then  in  the  last  century,  it  acquired  a 
great  reputation,  especially  through  Ilerpin,  although  Ilufeland 
also  esteemed  it  very  highly.     IIeri)in  relates  that  he  cured 
twenty-eight  out  of  forty-two  individuals  by  the  oxide  of  zinc. 
This  result,  which  Ilasse  rightly  remarks  upon  as  "  unprecedent-~ 
edly"  favorable,  necessarily  prompted  to  the  decided  employ  _ 
ment  of  the  remedy.    Unfortunately,  later  observers  could  not 
corroborate  this ;  but,  as  we  have  already  had  occasion  to  remarlc 
above,  it  would  be  quite  incorrect  for  us  on  this  account  to  dis- 
pute altogether  the  results  obtained  by  Ilerpin,  for  recently  Vof. 
sin  has  established  by  '.nvestigations  the  lasting  character  of  tb(> 
cure  in  seveml  of   tie  patients  treated  by  Ilerpin  ;   and,  in 
fact,  the  different  observers  always  assign  a  favorable  action  to 
zinc  above  any  other  of  the  older  remedies.    My  own  observa- 
tions are  not  uncomplicated,  because  I  have  always  ordered  it 
together  with  otli«?r  therapeutic  measures ;  but  if  it  be  allowed 
in  a  limited  sense  to  draw  conclusions  from  such  mixed  methods 
of  trcatnient,  I  could  plead  decidt'dly  for  the  retention  of  the 
oxide  of  zinc  in  tlie  materia  medica  of  epilepsy.    I  have  also, 
with   ll»?rpin,  found  the  remedy  more  efficient  with  patients 
und<'r  twenty  years  than  in  those  of  more  mature  age.    I  ordina- 
rily begin  with  small  doses,  three  centigrammes  (half  a  grain)  at 
a  dose  thrive  times  a  day,  and  increase  gradually  up  to  from  1  to 
li  d-'cigr.  (a  grain  and  a  half  to  two  and  a  quarter  grains)  at  a. 
dose.    If  no  unfavorable  symptoms  on  the  part  of  the  digestiv*? 
ti-act  are  ])roduced,   we  may  occasionally  give  even  somewhat 
larger  doses.        Only  when  its  use  has  been  continued  for  some 
four  months  without  the  least  effect,  do  I  discontinue  its  further 
administration ;  otherwise  I  havt^  given  it  for  from  six  to  twelve 
months.    Usually  I  order  the  oxide  of  zinc  in  the  combination  in 
which  it  is  given  in  the  old  pulvis  anti-epilepticus,  i.  e.,  in  con- 
nt.'ction  with  radix  valeriamc  and  the  extract  of  belladonna  or 
hyoscyamus. 
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Of  the  Other  metallic  substances,  only  the  ammonio- sulphate 
of  copper  and  the  lunar  caustic  deserve  mention.  The  ammo- 
liio-sulphate  of  copper  has  been  much  longer  in  use  than  the 
oxide  of  zinc,  but  is  very  seldom  given  at  the  present  time.  If 
recent  observers  deny  it  the  efficiency  of  the  latter,  their  testi- 
mony is,  as  I  have  already  insisted  in  another  place,^  simply  insuf- 
ficient, in  the  face  of  tlie  statements  positively  made  by  the  older 
authors.  Tlie  difficulty  consists  in  determining  on  the  particular 
cases  for  its  employment.  I  have  there  (loc.  cit.)  compiled  what 
can  be  gathered  from  the  published  communications  in  regard  to 
this.  "  If  ammonio-sulphate  of  copper  has  led  to  a  remission  of 
the  seizures  or  to  a  cure,  It  has  done  so  much  more  generally 
with  adults,  less  often  with  children  (the  reverse  of  the  action 
exerted  by  zinc).  The  cases  seem  to  comprise  generally  torpid, 
phlegmatic  individuals,  and  not  so  much  '  the  irritable  and  ner- 
vous.' A  necessary  condition  for  the  administration  of  the  rem- 
edy, which  is  not  to  be  given  on  an  empty  stomach,  is  a  good 
state  of  the  digestive  apparatus."  Moreover,  I  will  not  neglect 
to  add  that  I  have  myself  given  the  preparation  in  only  a  few 
cases,  and  then  without  noteworthy  effect,  after  various  attempts 
at  a  cure  had  already  been  made. 

K Urate  of  silcer  for  a  long  time  played  a  great  part  in 
the  treatment  of  epilepsj",  and  certain  of  the  older  observers 
Mieved  that  thpy  had  effected  more  cures  by  it  than  by  any 
other  remedy.      This   oj)inion  has    very  much    changed.     Of 
course,  as  in  regard  to  the  ammonio-sulphate  of  copper,  the 
positive  statements  of  earlier  writers  cannot  be  simply  denied. 
Of  course,  the  lunar  caustic  is  sometimes  given  even  at  the  pres- 
ent day ;   but  confidence  in  its  curative  power  is  very  much 
shaken.     In  the  cases  under  ray  own  observation,  just  as  with 
the  ammonio-sulphate  of  copper,  I  have  myself  obtained  no 
convincing  result ;   on  the  contrary,  I  can  subscribe  word  for 
word  to  the  remark  of  Reynolds,  that  patients  have  come  to  me 
whose  .skins  were  colored  of  a  blackish  blue  by  the  use  of  the 
article  for  years,  whose  epilepsy,  however,  remained  unchanged. 
In  my  opinion,    the  lunar  caustic  may  at  times  be  ordered 


'  My  Handbuch  der  Arzneimittellehre.    Berlin,  1874.   2d  El.  p.  335. 


292 


XOTilXAGKL. — KPILEPSr. 


experimnn tally,  wlien  the  better  approved  remedies  and  mode 
of  tifiitnii/nt  luivt;  pnxluced  no  result. 

AVe  now  turn  to  that  medicine  which  in  the  last  ten  years  has 
nnduuhtedly  been  given  to  most  epileptics;  that  is,  bromide  of 
poUtssiuin.  Some  pniise  it  as  the  sovereign  remedy  against  the 
disease ;  others  say  that  they  have  obsoi-ved  scarcely  more  than 
transient  beneiit  from  it  in  isolated  cases  ;  the  majority,  however, 
place  the  bromide  of  potassinm,  at  all  events,  higher  than  all 
anti-epileptics  which  we  have  hitherto  possessed.  The  litemture 
relating  to  it  has  already  become  so  considerable  that  we  think 
we  vim  venture  to  make  a  summary  of  the  general  verdict,  and  in 
di>ing  so  must  abstain  from  a  citation  of  the  difTerent  authors  ; 
our  own  ex])erinieiits  are  comprised  in  wliat  follows. 

Bromide  of  potassinm  is  not  an  infallible,  sovereign  anti-epi- 
leptic, but  it  is  certainly  of  more  service  than  all  other  remedies. 
A  small  number  of  cases  are  cured  (so  far  as  we  can  speak  of  cur- 
ing in  view  of  the  aa  yet  brief  existence  of  this  treatment'}; 
another  group  resists  any  action  of  the  remedy — the  disease 
remains  entirely  unchanged  ;  a  third,  and  this  the  lai-gest  num- 
ber, experiences  a  more  or  less  marked  inqirovement. 

Altliough  some  authors  do  not  acknowledge  the  cures,  or,  at 
any  rate,  have  not  themselves  observed  them,  still  all,  witli  the 
excejition  of  a  veiy  few,  are  agreed  in  this,  that  bromide  of 
potassium  makes  the  seizures  less  freipicnt,  and,  where  they 
have  previously  been  frequent,  extends  the  intervals  to  several 
months,  and  even  longer,  without  their  then  recui-ring  in  accu- 
mulated numbers  or  greater  intensity.  Even  this  result  is  of 
extraordinary  value,  as  every  one  nnist  allow,  in  view  of  the 
fi'equent  failure  of  our  other  remedies  and  methods  of  treatment, 
and  it  assures  to  bromide  of  potassium  a  place  in  the  therapeu- 
tics of  epilepsy. 

The  arrest  of  the  seizures  sometimes  coincides  with  the  very 
beginning  of  the  treatment,  which  is  scarcely  the  case  with  any 
other  remedy.     It  is  true  they  sometimes  set  in  again  at  once  if 


'  With  regard  to  the  curex,  I  have  spoken  aceiHically  in  vxj  Pbarmooolo^,  2d  Ed.  ; 
yet  it  seems  to  me — retaining'  the  limitation  in  the  text  aliove^that  this  is  now  Hoarcely 
open  to  queetion,  in  view  of  the  iMimeroun  comtuiuiicatious  which  have  tkiuoe  appaated, 
and  which  have  been  made  privately  to  me. 
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?medy 


itted  ;  but  the 


itive  statement  is  made  by 
various  observers,  and  very  recently  also  by  A.  Otto,'  that  fre- 
quently the  mental  dlsordiTS  of  epileptics  undergo  a  decided 
improvement  at  the  same  time,  so  that  patients  may  even  return 
to  a  normal  condition  from  a  state  of  commencing  idiocy. 

At  the  same  time,  as  we  would  once  more  remark,  it  should 
not  be  forgotten  that  even  bromide  of  potassium  may  at  times 
remain  completely  inactive,  and  this  I  must  corroborate  from  a 
Beries  of  instances  that  have  occurred  in  my  own  practice. 

In  the  beginning  it  was  believed  tliat  in  certain  forms  the 
bromide  of  potassium  was  more  efficacious  than  in  others.  The 
more  extended  becomes  the  mateiial  for  obsei-vation,  however, 
the  Jess  proof  is  there  of  this.  Etiology,  duration  of  the  disease 
(up  to  certain  modeiute  limits),  the  frequency,  form,  or  absolute 
number  of  the  seizures  which  have  already  taken  place,  seem  to 
exercise  no  intiuence  upon  the  possible  action  of  the  bromide  of 
potassium. 

Questions  as  to  the  mode  of  action  of  the  bromide  of  potas- 
Bium,  and  what  the  real  therapeutic  agent  in  it  is,  whether 
bromine  or  the  alkali,  we  may  here  be  at  liberty  to  leave  unan- 
swered ;  these  belong  in  tlje  special  books  on  pharmacology. 
Special  emphasis,  on  the  otlier  liand,  should  be  laid  on  the  mode 
of  employment.  Almost  all  observer  are  agreed  as  to  these  two 
points,  that  the  remedy  must  be  given  for  as  long  a  time  as  ])os- 
eible  continuously,  and  in  large  doses.  In  adults  we  begin  with 
live  grammes  a  day,  and  increase  to  ten  or  fifteen  ;  when  there 
H  is  great  tolei-ance  of  the  preparation,  even  to  twenty  grammes 
(five  drachms)  a  day.  It  is,  of  coarse,  understood  that  there 
must  be  breaks  in  its  administration  if  the  well-known  patliolo- 

Igical  accompaniments  set  in,  such  as  disturbances  of  the  diges- 
tion, diarrhoea,  acne,  and  furuncles.  When  of  great  intensity, 
they  may  occasional!}'  necessitate  a  complete  withdrawal  of  the 
remedy. 

fin  cases  where  the  bromide  of  potassium  alone  has  been  of 
very  little  or  no  service,  an  effect  has  sometimes  been  gained  by 
certain  observers  from  combining  it  vvitli  another  remed.v  ;  thus 
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bi'omule  of  potassium  has  b(?eii  conibiiit'd  -with  oxide  of  zln^ 
with  toniuin  (Echeverria '),  and  Avitli  other  ui-ticles.  Of  these] 
various  combinations  we  ourselves  have  tried  only  that  with  In-j 
dian  hemp,  according  to  Clouston's  method"  of  administering  ikj 
in  psychoses,  but  have  been  able  to  gain  uo  positive  conviction 
of  its  greater  efficacy. 

With  this  we  close  the  eniimeratioa  of  anti-epileptic  reme- 
dies, and  will  only  just  briefly  suiinnarize  the  manner  in  whicUj 
iJte  curatire  measures  should  be  conducted   wlien  a   patieuui 
comes  frffihli/  under  irvtilmttd.    First  and  foremost,  after  very] 
thorough  investigation  of  the  etiological  relations  and  an  exami- 
nation of  the  patient,  comes  if  possible  a  causal  treatment.     Ill 
this  13  not  possible,  or  if  it  doi;3  not  attain  the  object,  then  s] 
general  dietetic  treatment  should  be  instituted  (which,  of  course,, 
must  have  already  been  partly  brought  mto  use  during  the  causalj 
treatment)  according  to  the  rules  laid  down  above.     Add  to  this 
the  aduiiuistratiou  of  bromide  of  potassium,  witli  ultimately  the 
employment  at  the  same  time  of  the  constant  current ;  then  in 
summer  a  cold-water  treatment  in  case  thei-e  is  no  special  contra- 
indication to  its  use.     If  with  these  measures,  after  perhajis  llie 
combination  of  the  bromide  of  potassium  with  cannabis  Indiea  or 
conium,  no  effect  appears  after  a  considerable  time,  the  bromide 
of  potassium  and  electricity  ai-e  to  be  abandoned,  but  the  genei'aLj 
dietetic  management  is  to  be  observed,  and  the  cold-water  treat- 
ment may  even  be  repeated  ;  at  the  same  time  we  should  now  give 
oxide  of  zinc  with  valerian  root  and  extract  of  henbane  or  deadly 
nightshade.     If  all  tliese  things  have  been  tried  in  vain,  any  one* 
of  the  other  remedies  mentioned  above  may  now  be  tried,  or  some 
one  of  the  immense  number  of  those  that  are  elsewhere  recom- 
raendi^d.    In  older  to  make  things  complete,  we  simply  set  down 
some  of  tliem  here:  assafnptida,  rastoreum,  stramonium, aconite, 
digitalis,  squills,  animal  oil  of  Dippel,  oil  of  turpentine,  quinia, 
phosphorus,  strychnine,  selinum  palustre,  gratiola,  etc.,  etc. 

'  Ptnludelphia.  Mcfl  Times.    Nov.  and  Dec.,  1872. 

*  Befuifed  to  in  tbo  CuuUalbL  f.  d.  med.  WiaaeuBcL    1870  and  1871. 
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77ie  Treatment  of  the  Seizure  itself. 

It  would,  of  course,  be  of  considerable  importance  if  we  were 
able  to  ward  off  each  individual  seizure.     Unfortunately,  tliis  is 
pnicticable  only  in  rare  cases.    It  is  wholly  impossible  in  cases 
where  the  paroxysms  break  out  suddenly  ;  the  full  j)aroxysm 
may  sometimes  be  prevented,  but  only  in  cases  where  some  con- 
siderable time  elapses  prior  to  the  loss  of  consciousness,  and 
where  the  so-called  premonitions  precede  it  for  a  length  of  time. 
To  accomplish  this,  a  firm  ligation  of  the  extremities  has  at  all 
times  been  in  general  use  in  those  where  a  distinct  aura  showed 
ittself.     Possibly  the  following  will  also  succeed — after  the  anal- 
ogy of  experiments  on  animals — if,  in  case  the  seizure,  e.  //,,  is 
ushered  in  by  an  infolding  of  the  fingers,  we  attempt  to  bring 
them  at  once  by  a  rapid  and  forcible  action  into  a  position  of 
byperex tension.    (We  need  not  lay  any  further  stress  on  the 
fact  that  the  senseless  forcible  extension  of  the  thumb  when  a 
seizure  has  already  occurred  is  not  to  be  confounded  with  this.) 
There  are  quite  numerous  cases  of  this  kind  indicated  in  the 
literature  of  the  subject. 

Now,  if  such  premonitory  symptoms  are  absent,  the  suppres- 
sion of  the  seizure  will  be  much  more  difficult.  Ponnerly,  com- 
pression of  the  carotids  was  proposed  with  this  object.  Kussmaul 
has  already  exposed  the  untenable  character  of  the  theoretical 
aiguiuents  on  which  this  was  recommended,  and  Ilasse  has 
shown  the  practical  difficulties  in  carrying  it  out,  which  are  be- 
sides quite  palpable.  Favorable  results  from  compression  of  the 
carotids  have  also  been  reported  only  with  extreme  infrequeucy. 
—The  uncertainty  of  the  inhalation  of  chloroform,  to  which  that 
of  ammonia  is  very  analogous,  we  have  already  considered  above. 
Very  recently  the  inhalation  of  nitrite  qf  amyl  has  been 
ncommended  for  cutting  short  the  paroxysms.  If  we  consider 
the  nsaal  mechanism  of  the  seizares  on  the  one  hand,  and  on  the 
other  the  physiological  mode  of  action  of  the  nitrite  of  amyl,  as 
&r  as  this  is  yet  establishei  »mmendation  is  d  priori 

perfectly  correct,  and  the  ef  4  have  also  been  acta- 

ally  reported.    At  all  er  of  nitrite  of  amyl 


at  the  very  beginning  of  the  seizure  are  worthy  of  fnrther  trial. 
We  would  only  reft-r  very  decidedly  to  one  point  in  this  con- 
lection.  This  ru-medy  shoxild  only  be  tried  where  the  jjatients 
become  pale  sit  the  very  beginning,  where  indications  of  cerebral 
vascular  spasm  are  i)resent.  It  should  not  be  administered  if 
the  color  of  the  face  is  cyanotic  from  the  outset.  Further  care- 
ful observation  is  required  to  teach  us  how  it  behaves  when  the 


ni^^ 


Bfacial  color  remains  unchanged  from  the  beginning. 

"       "The  seizure,  wlien  once  begun,  wears  itself  out;  we 
banish  thw  idea  of  interrupting  it,  for  the  well-being  of  the 

■ItJptic  i>atient  is  greater  the  more  complete  the  seizure,  particu- 

~  larly  after  a  long  inti^rval  has  elapsed."  This  dictum  of  Rom- 
berg has  still  to-day  its  complete  significance.  The  external 
measures,  the  object  of  which  is  to  protect  patients  from  inju- 

fciies,  the  loosening  of  tight  bands  when  possible,  and  the  like, 
require  no  special  description  in  this  ]>lace.    They  are  governed 

>by  the  external  circumstances  in  which  the  patient  is  overtaken 
by  the  attack.  Unfortunately,  it  is  but  seldom  possible  to  pre- 
vent the  biting  of  the  tongue.  If  the  seizure  has  already  broken 
out  nothing  can  be  thrust  between  the  teeth.  And  even  if  the 
patient  has  time  enough  to  put  soiu«^  kind  of  wooden  wedge  lie- 

Itween  his  teeth,  wounds  of  the  tongue  are  not  always  avoided. 
In  such  cases  we  must  always  be  careful  lest  objects  of  this 
kind  get  into  the  throat  during  the  convulsions  and  produre 
suffocation, 

■  As  the  comatose  stage  often  lasts  for  some  hours  after  the  par- 
oxysm, it  is  necessary  in  this,  should  the  patients  present  no 
threatening  symptoms,  to  guard  against  all  excessive  officions- 
ness,  or  nitlier  to  do  nothing,  but  leave  the  patient  quietly  to  his 
Bleep.  Active  interference  is  demanded  only  where  the  ])arox- 
ysitis  follow  each  other  in  rapid  succession,  and  where  the 
status  epilepticus  is  developed.  Unfortunately  this  is  of  ten  of 
no  avail.  Of  the  various  remedies  employed,  blood-letting, 
either  local  or  general,  when  there  is  strongly-marked  lij.*pene- 
mia  of  the  brain,  seems  on  occasion  to  be  the  most  useful.  Cold 
to  the  head,  purgatives,  and  the  most  various  internal  medica- 

■ments  are  quite  InefRcacious.  When  the  paroxysms  are  very 
violent,  a  careful  trial  might  be  made  of  inhalations  of  chloro- 
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[form.  The  most  approved  remedies  are  to  be  employed  against 
[803''  threatening  cedema  of  tlie  lungs,  which  may  develop,  siitili 
■ms  large  blisters  ujion  the  chest,  or  acetate  of  lead  in  large  doses 
iven  at  short  intervals. 


Siimdation  of  EpRepsy. 

It  is  well  known  that  epilepsy  is  the  disease  which  is  perhaps 
le  most  often  simulated  ;  military  surgeons  especially  and  those 
fcccujued  with  medicolegal  cases  have  frequent  opportunity  of 
[▼erifying  this.    The  ivw.  intervals  and  the  striking,  fi-ightful  form 
»f  the  paroxysms,  wliich  at  the  same  time  excite  synqiatliy,  are 
|the  chief  influences  which  induce  impostors  to  make  this  par- 
ticular malady  the  object  of  their   shidy.      The  endeavor  has 
therefore  always  been  made  to  tiud  indieaiions  fur  the  diagnusis 
I  of  real  from  simulated  attacks;  very  imnierous  instances,  how- 
ever, teach  us  that  tiiis  distinction  is  not  always  easy. 

"We  refrain  from  enunieratiug  liere  all  the  points  which  have 
teen  assigned  as  capable  of  furnishing  ditferential  jyroof,  because, 
with  few  exceptions,    none  of   them   have   this   character.     It 
proves  nothing  that  the  imitator  should  choose  time,  place,  and 
Burroundings  for  the  seizure,  that  he  should  fall  down  in  the 
▼ay  he  might  be  expected  to,  that  he  should  turn  his  thumbs 
in  again   if   they  have  been   forced   out,  and   do  raanj'-  other 
tilings,  because  they  may  also  hajipen  in  real  epilepsy.      The 
physician  will  ratlier  need  to  make  use  of  a  variety  of  attend- 
ing circumstances,  and  must  avail  himself  of  much  acuteness 
in  order  to  get  at  the  truth,  and  then  it  is  sometimes  amusing 
to  see  into  what  awkward  tiajis  jtersons  fall  wlio  have  jiroducpd 
seizures  most  true  to  nature.     The  experience  of  every  phj-siciaii 
versed  in  this  matter  will  furnish  to  order  a  collection  of  anec- 
dotes bearing  on  it.     But  if  the  impostor  is  cunning  enough  not 
to  lay  himself  open,   even  if  he  lias  lo  endure  painful  proce- 
dures, which  were  formerly  <'arri<>d  almost  to  crueUy,  what  then? 
__    there  no  symptoms  of  the  seizure  whicli  cfinnoi  be  vulun- 
tarily  imitated  i    Sometimes  there  really  are  such,  and  any  par- 
o.xysm    may  be   regjirded    as  genuine   in  whicli   the  following 
itoma  show  themselves  :  pallor  of  the  countenance  and  dila- 
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tation  of  the  pupils  at  the  beginning  of  the  seizare,  failure  of 
the  pupil  to  react  when  a  bright  light  falls  upon  it.  But, 
unfortunately,  these  trustworthy  tests  cannot  always  be  turned 
to  account,  for  the  opposite  conclusion,  that  every  attack  in 
which  these  signs  are  absent  is  simulated,  is  not  correct.  In 
the  section  on  Symptomatology  we  have  spoken  in  detail  on 
these  points. 

It  would  be  of  the  highest  significance  for  the  diagnosis  of 
simulated  epilepsy  if  the  assertion  of  Huppert  were  confirmed, 
that  transient  albuminuria  occurs  after  every  pronounced  attack. 
Still,  we  must  first  wait  for  the  confirmation  of  this.  Equally 
uncertain  is  the  change  in  the  sphygmographic  trace  of  the 
pulse,  on  which  Voisin  lays  stress  for  purposes  of  diagnosis, 
and  which  is  said  to  occur  only  after  genuine  seizures  (compare 
above). 


ECLAMPSIA. 


J.  P.  Prank  says,  in  defining  this  disease,  "eclampsia,  epilep- 
sia pueriiis,  a  priori  (sc.  epilepsia)  diifert,  quod  acuta  sit,  iuce- 
tlens  cum  febre  coAtinua,  interdum  cum  intermittente."  Since 
then  tile  conception  of  eclampsia  has  so  far  changed  that  Hasse 
used  it  simply  as  a  synonym  for  "acute  epilepsy,"  i.  e.,  those 
forms  of  spasm  are  denominated  eclampsia  which  resemble  epi- 
lepsy in  their  outward  character,  but  which  occur  only  a  few 
times,  passing  rapidly  away,  and  end  either  in  death  or  in  re- 
covery. 

Good  observers,  and  among  them  Hasse  himself,  have  now 
excluded  from  eclampsia  a  series  of  spasmodic  attacks,  although 
ill  external  features  they  bear  a  great  resemblance  to  those  of 
epilepsy  ;  in  particular,  all  those  convulsions  which  are  simply 
the  expression  of  gross  anatomical  changes  in  the  nervous  system, 
especially  in  the  brain.  Nevertheless,  even  at  the  present  day, 
at  least  in  German  literature,  the  appellation  "eclampsia"  is 
quite  generally  used  as  a  collective  name  to  designate  epilepti- 
form spasms  which  appear  under  very  diiferent  conditions,  pro- 
vided only  that  they  be  acute,  soon  disappear  again,  and  do  not 
subsequently  return.  In  consequence  of  this  the  same  chaos 
reigns  to-day  regarding  eclampsia  as  formerly  prevailed  about 
epilepsy. 

We  are  of  opinion  that  we  should  go  decidedly  further,  and 
designate  by  the  ancient  name  of  epileptiform  seizures  all  the 
fonvulsions  which  appear  simply  as  a  symptom  in  the  course  of 
various  other  diseases,  even  if  they  be  only  acute  and  transitory  ; 
or,  in  order  still  less  to  commit  ourselves  in  advance,  that  we 
ahould  use  the  simple  expression— general  spasms.   Just  as  the 
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titles  colic  and  icterus  have  disappeared  from  special  pathology, 
and  have  been  relegated  to  general  pathology,  so  with  advancing 
knowledge  must  we  contimially  take  away  from  that  which  was 
once,  and  still  is,  reckoned  as  eclampsia ;  very  manj'  of  the  pro- 
cesses once  included  under  this  conception  have  already  been 
recognized  as  simple  symptouiatio  convulsions,  the  process  at 
the  foundation  of  which  can  be  very  easily  made  out,  and  of 
course  these  must  accordingly  be  treated  of  in  the  symptoma- 
tology of  these  fundamental  diseases.  Among  them  belong  con- 
vulsions from  hemorriiages  or  other  rapid  and  profuse  lossfs  of 
nutritive  fluids,  especially  in  children,  as  also  those  which  take 
place  in  cases  of  very  great  hyiieraemia  of  the  bi-ain,in  cases  of 
cerebral  or  meningpul  hemorrhage  or  «nnbolism,  or  sometimes 
in  the  course  of  cerebral  tumors  and  abscesses.  The  phj'siolo- 
gical  connecting  link,  which  is  common  to  most  of  these  cases, 
is  cerebral  anseraia;  for  the  special  data  in  regard  to  this  the 
reader  may  compare  the  sections  treating  of  it  in  tlie  present 
work.  It  does  not  occur  to  any  one  at  the  present  day  to 
speak  of  eclampsia  in  such  a  case. — Another  group,  too,  which 
formerly  furnished  a  large  contingent  to  the  "cases  of  eclamp- 
sia," has  been  separated  ;  we  refer  to  the  convulsions  occurring 
in  the  course  of  diseases  of  the  kidneys.  It  is  not  our  purpose 
in  this  place  to  enter  more  minutely  into  the  still  vexed  question 
of  the  way  in  which  the  convulsions  and  the  cereb?-a!  symptoms 
generally  arise  in  renal  diseases,  whether  by  o?dema  together 
with  anannia  of  the  brain,  or  by  the  overloading  of  the  blood 
with  excrementitious  matters ;  this  likewise  belongs  in  other 
places  m  this  work.  At  any  rate,  however,  it  is  su]>erfluous  and 
Confusing  to  apply  a  special  nauie,  like  eclampsia,  to  a  manifes- 
tation which  does  not  at  all  occur  as  an  independent  disease,  but 
only  incidentally,  under  definite  conditions,  as  a  symptom  in 
the  course  of  other  diseases.— We  must  say  exactly  the  same  of 
the  greater  part  at  least  of  the  convulsions  which  sometimes 
appear  in  pregnant,  and  particularly  in  parturient  women,  and 
occasionally  even  at  the  present  time  seem  to  \ny  claim  tn  a  spie- 
cial  position  under  the  name  of  Eclampsia  gravidarum  et  par- 
turientiuni.  Tiie  conditions  under  whicli  the  convulsions  of 
parturient  women  occur  are  vei-y  numerous  and  variable,  and 
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slmll  liave  to  show  hereafter  that  certnin  cases  of  these  con- 
Isioiis  should,  in  fuot,  repivsent  a  special  disease,  foi-  wlii\'li 
jthe  name  once  in  use  may  be  retained.     Others  of  them,  hovv- 
rer.  in  which  the  patifiits  liad  albuminuria  before  the  contine- 
ment,  must  undoubtedly  be  interpreted  in   the  same  way  as  the 
spasms  just  mentioned  as  nrrnrring  in  the  course  of  kidney  dis- 
eases, /.  e.,  they  form  a  link  in  the  chain  of  symptoms  of  the 
latter,  and  not  a  separate  disease.' 

But  we  go  a  step  further.  In  our  opinion  it  is  not  even 
)rrect  to  keep  to  the  special  name  of  eclampsia  for  (he  convul- 
Bions  with  loss  of  consciousness  which  so  often  occur  in  childreu 
at  the  beginning  of  acute  fiibrile  diseases,  as  in  pneumonia,  ery- 
sipelas, and  tlu'  acute  general  exiinthemata,  also  as  an  introduc- 
tion to  poliomyelitis  anterior  aciitissiraa  atrophica  (the  spinal 
panilysis  of  children).  Here,  too,  we  have  to  deal  with  a  symp- 
tom of  another  fundamental  disease,  not  with  a  special  affec- 
tion ;  and  on  this  account  we  imiy  here  I'efrain  from  a  disius- 
aion  of  the  question  whether  the  fever  as  such,  the  elevated 
jraperature,  or  a  possible  hypeneraia  of  the  brain,  or  some 
other  influence,  furnishes  the  cause  of  the  convulsions.  It  is 
^K>ossible,  of  course,  that  in  sotne  of  these  febrile  convulsions 
^■klie  same  processes  are  actually  going  on  which  characterize 
^pifeclampsia  (according  to  our  assumption),  but  at  present  it  is  not 
^  proved. 

ta  Finally,  there  must  also  be  distinguished  from  eclampsia  the 
W  Seizures  which  sometimes  appear  in  severe  chrttuic  ie;Kl]>oison- 
itig.  It  has  notliing  to  do  with  the  matter  whether  the  saturnine 
^Lcerebral  symptoms  arise  from  the  immediate  action  of  tlie  lead 
^"  upon  the  nervous  elements  of  the  brain,  or  whether  they  are 
I  brought  about  throngh  an  intermediate  action  upon  the  vessels 
^■(anwmia) — they  represent  only  one  of  the  symptoms  that  result 
'  from  the  organic  changes  effected  b}'  the  lead. 
^_  Wliat  is  there  now  remaining  of  what  was  formerly  recog- 
^P&izeil  as  eclampsia?    And  are  we  altogether  justified  in   still 

retaining  this  name?    We  believe  so,  and  are  of  opinion  tliat  the 
1 = 

'  We  can  of  course  only  touch  upon  tbis  question  here  bo  far  an  it  ir  related  in  B 
rery  general  way  to  "  eclampsia."  For  the  particulars  Hbout  eolampaia  parturientium 
we  miut  refer  to  diaeose*  of  the  kidneys  and  of  women. 
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title  of  eclampsia  should  be  reserved  as  the  name  of  an  inde- 
pcndeut  nfftvlion,  wliicli,  it  is  true,  can  at  present  only  be 
dfJined  by  its  clinical  symptoms.  We  propose  fliat  the  desig- 
nation eclampsia  shunM  be  viade  use  of  for  those  cases  of 
epileptiform  spasms  ichich—indepejulciitlif  of  positipe  orgauic 
diseases^preseid  tkemsdoes  as  an  iiulependent  acute  vialadt/, 
and  in  which— so  far  as  our  present  knowledge  allows  us  to 
judge— ^/ie  same  processes  arise,  gerieraUy  in  the  way  of  reflex 
excUemeut,  and  the  same  mechanism  in  the  esfaldishment  of  the 
2)aroxysms  comes  irdo  play,  as  in  the  epileptic  seizure  itself 
In  tliis  way,  as  we  see,  the  designation  of  eclampsia  as  an  acute 
eijile])sy  finds  greater  authorization  :  at  the  same  time  it  is  dis- 
tinguished fjoni  true  e]iil«^])sy  Ity  the  hick  of  a  persistent  central 
change,  whic-h  latter  impresses  upon  epilepsy  the  character  of  a 
chronic  condition.  In  the  case  of  echimpsia,  where  this  chronic 
change  is  absent,  thp  mani festal  ions,  the  seizures,  disappear  with 
the  removal  of  the  exciting  irritation. 
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Hughlings  Jackson  properly  insists  that  only  in  extremely 
rare  cases  are  simple  peripheral  irritations  al^m■e  capable  of 
exciting  epileptiform  convulsions  or  an  eclamptic  seizure,  and 
that  this  is  possible  only  if  a  certnin  phj'siological  or  patho- 
logical peciiruirity  on  the  part  of  tin?  nervous  system  already 
exists.  All  observers  are  agreed  as  to  this,  that  such  a  disposi- 
tion to  eclamptic  seizures — such  a  convnlsibility,  as  it  is  ex- 
pressed— belongs  particularly  to  early  childhood..  This  is  so 
striking  that  a  special  class  has  even  been  formed  under  the 
name  of  eclampsia  infantum. 

Upon  what  depends  this  great  tendency  of  the  nervous  sys- 
tem in  childhood  to  react  upon  peripheral  sensory  excitements, 
not  only  with  local  twitchings,  but  even  with  general  convul- 
sions and  loss  of  consciousness,  while  they  remain  without  any 
further  results  in  grown  persons?  That  this  is  not  at  all  de- 
pendent Tipon  an  inherited  neuropathic  tendency,  or  at  lea.st 
only  very  exceptionally  so,  is  evident  from  the  fact  that  even  on 
the  most  thorough  investigation  very  often  not;   the  slightest 
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trace  of  it  can  be  discovered.  Sometimes,  to  be  sure,  such  an 
inherited  disposition  seems  to  exist,  since  at  times  we  see  all 
the  children  of  a  family  affected  with  eclampsia.  Moreover,  it 
does  not  depend  upon  whether  the  children  are  weakly  or 
strong,  thin  or  fat,  lively  or  apathetic.  True,  it  seems  that  con- 
vulsions occur  more  readily  in  the  presence  of  some  morbid 
anomalies  than  otherwise,  as  especially  in  i-achitis  ;  but  it  is  very 
certain  that  such  are  absent  more  often  than  present.  From  the 
whole  body  of  observations  we  should  rather  come  to  the  con- 
clusion that  it  is  not  due  to  definite  pathological  states,  but  that 
the  physiological  constitution  of  the  central  nervous  system  in 
children  is  so  modified  as  to  cause  them,  upon  very  slight  irrita- 
tion, to  respond  with  spasms  which  may  advance  even  to  eclamp- 
tic seizures. 

This  conception  is,  in  fact,  quite  generally  recognized,  and 
certain  pathologists,  as,  e.  g.,  H.  Jackson,  even  seek  to  give  an 
explanation  for  it.  This  author,  indeed,  calls  attention  to  the 
fact  that  the  nervous  system  of  children  is,  in  the  first  place, 
still  undeveloped,  and,  in  the  second,  is  undergoing  develop- 
ment. Meanwhile  this  interpretation  is  one  so  very  generally 
adopted  that  it  scarcely  contributes  anything  to  the  elucidation 
of  our  question. 

In  this  connection  we  would  refer  to  the  well-known  physio- 
logical fact  that  all  reflex  acts  take  place  much  more  actively 
after  removal  of  the  cerebral  hemispheres,  which  is  also  ex- 
pressed by  saying  that  the  latter  exercise  an  inhibitory  action 
npon  the  occurrence  of  reflex  acts.  This  reflex  inhibitory  action 
proceeding  from  the  hemispheres,  which  was  repeatedly  ridi- 
calfd  after  the  labors  of  Setschenow  were  made  known,  has 
been  again  rehabilitated,  particularly  by  the  experiments  of 
Goltz.' 

To  render  this  reflex  inhibitory  action  of  the  cerebral  hemi- 
spheres intelligible,  a  voluntary  suppression  of  reflex  movements 
has  generally  been  assumed.  This  undoubtedly  sometimes  hap- 
pens, bnt  Wernicke*  has,  in  our  opinion,  correctly  indicated 


'  Fnuctionen  d.  Nervencentren  des  Froschen.    Berlin,  1809.   pp.  30  et  seq. 
'Deraphoaiache  Symptomencomplex.    Breslaa,  1874.   p.  11. 
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another  influence,  namely,  the  passing  over  of  every  centripetal 
irritation,  wliicli  takes  place  in  a  normal  state  of  the  nervous 
gj-st^nu,  not  only  into  the  reflex  paths,  but  also  into  the  hemi- 
spheres. By  this  division  a  certain  sum  of  the  living  force 
required  in  the  irritation -process  is  claimed  for  the  cerebrum  ; 
consequently  the  resulting  movement  must  now  be  weaker,  as, 
cctltriH  jia/ibuJi,  tlie  reflected  movement  is  proportional  to  the 
strength  of  the  irritation  which  gives  rise  to  it.  Various  cir- 
cumstances, the  more  particular  discussion  of  which  in  this 
place  we  must  decline,  only  favor  the  view  that  in  very  early 
childhood  the  sum  of  the  living  force,  which  is  required  for  the 
•* accessory  circuit"  (Wernicke)  in  the  cerebrum,  is  essentially 
less  titan  in  later  years.  For  this  reason  tlje  irritation  passes 
much  more  vigorously  to  the  retiex  channels,  and  produces  in 
thein  more  powerful  effects,  /.  e.,  these  very  spasmodic  symp- 
toms.—We  give  the  foregoing  conception,  with  all  reserve,  as  a 
b^^pothetical  attempt  at  explanation  of  the  unusual  tendency 
to  convulsions  iu  early  cluldhood  which  has  been  experiment- 
ally determined. 

Eclampsia  tit  adults— m  the  sense  of  our  former  definition- 
occurs  with  disproportionate  rarity.  It  is  not  possible  to  deter- 
mine what  is  the  nature  of  the  conditions  of  the  nervous  system 
which  predispose  to  it. 

On!}'  in  a  very  general  way  observation  teaches  that  ancemic 
and  so-called  irrilable  and  ncrcous  persons,  even  though  they 
be  robust,  are  the  soonest  attacked  by  eclamptic  seizures;  at 
least  mention  is  made  of  these  characteristics  in  most  of  the 
detailed  histories  of  patients.  Although  we  can  explain  these 
constitutional  anomalies  on  neither  physiological  nor  anatomical 
grounds,  we  must  nevertheless  retain  them  as  clinical  concep- 
tions. 

Exciting  causes  of  iJie  seizures,  a.  In  C7uld?iood. — Gener- 
ally, although  not  always,  a  definite  influence,  an  external  irri- 
tant, can  be  proved  to  exist,  with  the  operation  of  vrhich  the  oat- 
break  of  the  eclampsia  coincides,  and  regarding  the  causal  rela- 
tion of  which  to  the  latter  no  doubt  can  be  entertained,  as  after 
its  removal  complete  recovery  follows.  The  intensity  of  these 
irritatioua  need  not  be  particularly  great ;  it  may  even  happen 
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tbat  they  are  indicated  by  no  other  symptom,  and  that  we  arc 
first  led  by  the  eclampsia  itself  to  seek  more  thoroughly  for 
tlieir  presence.     By  far  the  most  frequently  these  soiu'ces  of  irri- 
tation involve  the  sensoiy  nerves  of  the  mucous  membrane  of  the 
digestive  tract  from  the  mouth  down  to  the  rectum.   The  "  teeth- 
ing convulsions"  of  chihlren  have  always  played  an  unportant 
part  \vith  mothers,  and  tliey  actually  do  occur  quite  frequently, 
especially  during  the  tirst  dentition  and  when  the  erujition  of  the 
teeth  is  somewhat  difficult.     If  these  convulsions  are  more  often 
observed  during  the  cutting  of  the  eye-teeth  and  molars  than 
during  that  of  the  incisors,  this  may  be  for  the  reason  that  the 
latter,    as  a  rule,    come   through   more  easily. — Equally  well 
known  are  the   "convulsions  from  worms."     Very  numerous 
instances  are  recorded  in  the  literature  of  the  subject,  and  eveiy 
—^physician  will  be  able  to  add  to  the  number,  where  violent  cou- 
^Tolsions  in  children  have  been  excited  by  the  presence  of  round 
worms  in  the  intestine,  and  have  ceased  with  their  expulsion. 
And  here  we  may  very  properly  remark  how  perfectly  well  the 
little  patients  were  feeling  up  to  the  onset  of  the  eclampsia, 
and  how  completely  ignorant  the  parents  are  apt  to  be  of  the 
existence  of  the  round  worms,  prior  to  the  time  of  their  dis- 
covery.— In  other  cases,   again,  indigestions  furnish  the  excit- 
ing ciius*i,  or  vomiting,  or  diarrlupa  ;  and  here  also  belong  the 
oft-detailed   instances   when   children   have   been  visited  with 
eclamptic  paroxysms  on   taking   the  breast  after  the  mother 
or  nurse  has  undergone  some  violent  mental  cliange.     We  cer- 
tainly need  not  liere  consider  at  length  that  these  cases  should 
not  be  confounded  with  those  where  children  present  the  symp- 
toms of  hydrencephaloid  as  a  consequence  of  profuse  diarrhoeas; 
here  it  is  often  very  vigorous,  well -nourished  children  which  are 
seized  with  eclampsia  at  the  commencement  of  fresh  attacks  of 
diarrhcEa. — It  is  established  by  numerous  examples  that  occa- 
aonally  even  irritants  wjiicli  affect  otlier  sensory  nerves,  e.  g., 
,      those  of  the  external  integument,  may  likewise  provoke  eclamp- 
■  tic  seizures. 

Experience,  however,  further  teaches  that  eclampsia  may  be 
caused  in  other  ways  than  through  centj'ipetal  irritations.  Thus 
it  is  sometimes  observed  after  violent  mental  impressions  like 
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terror  or  excitement.    Cases  even  occur  in  which  not  the  sligh 
est  exciting  cause  can  be  made  out. 

b.  In  Adults. — As  already  mentioned,  edamj^sia  is  much  mor& 
rarely  observed  in  advanced  age  than  in  childhood.  But  he: 
too,  external  sources  of  initation,  sometimes  of  very  insignift" 
cant  intensity,  play  a  prominent  part  among  the  inducing  causes. 
Here,  too,  these  may  proreed  from  the  most  different  sensoiy 
nerves,  from  the  external  skin  (wounds '  or  burns),  from  the  mu- 
cous membranes,  especially  that  of  the  intestine  (even  in  adults 
eclamptic  seizures  have  been  noticed  as  a  consequence  of  tape- 
worms), from  the  genital  oi'gans,  the  ureters  and  gall-ducts  on 
the  passage  of  calculi,  etc.  We  consider  it  unnecessary  to  repro- 
duce the  particular  obs«^rvationa  bearing  on  this. 

To  eclampsia  parturientium  only  must  we  recnr  once  more  in 
this  place.  We  have  already  remarked  above  that  certainly  most 
of  the  accidents  to  which  this  name  is  applied  should  be  held  to 
be  entirely  distinct  from  eclampsia,  but  that  a  few  cases  of  con- 
vulsions in  pregnant  and  parturient  women  must  really  be  re- 
garded as  eclampsia.  Tliis  is  the  fact  with  those  cases  where  no 
albumen  whatever  is  present,  or  merely  a  trace,  after  the  parox- 
ysms only,  and  probably  then  the  result  of  the  latter.  The  mode 
of  origin  of  ni;my  of  these  eclamptic  paroxysms,  which  occur  in 
the  period  of  gestation  without  kidney  affections,  is  certainly 
very  obscure,  and  we  can  only  learn  from  further  experiment  in 
what  way  they  act  j  but  Wernich*  lias  furnished  an  attempt  to 
explain  some  of  these  cases,  whicli  seems  to  lis  deserving  of 
attention.  Wernich,  namely,  observed  in  some  such  patients 
pronounced  symptoms  referable  to  a  considerable  pressure  upon 
the  sciatic  nerve  from  the  enlarged  utems.  Ilis  opinion  now  is 
that  this  lesion  of  the  sciatic  might  act  in  a  similar  way  as  the 
injury  of  the  same  nerve  in  guinea-pigs,  /.  «.,  that  thereby  a 
condition  of  inereased  irntability  might  be  eptablished  in  the 
pons  and  medulla  oblongata.  Then,  if  a  further  irritation  in 
the  region  of  some  other  peripheral  nerve  be  added  to  it,  par- 


'  Afaroie^kf/,  e  g.,  oommunicates  a  very  exoeptional  case  of  this  kind. 
Arch.  f.  klin.  Medicin.    Vol.  HI. 

'  BerL  kliu.  Woobenscbr.  1873.  No.  12. 
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^^ricularly  of  the  sensory  nerves  of  the  sexual  organs  {intra  par- 
ium,  etc. ),  the  eclamptic  seizures  would  break  oat,  according  to 
the  analogy  of  the  irritatiou  of  the  epileptogenrms  zone  in  the 
gninea-pigs. — These  cases  would  really  then  have  to  be  con- 
sidered as  eclampsia  parturientium  (in  our  sense). 

Even  in  adiilta  the  disease  may,  as  in  children,  be  called  into 
existence  on  some  rare  occasions  by  mental  influences. 

From  all  that  has  previously  been  said,  it  is  self-evident  that 
we  cannot  speak  of  a  special  pathological  anatomy  of  eclampsia. 
If  patients  die  in  the  seizures,  thini  the  conditions  found  ^w*^ 
mortem  are  either  incidental  and  subsidiary,  or  they  are  con- 
nected with  some  inducing  cause,  or  finallj',  they  are  direct  re- 
sults of  the  convulsions  themselves.  Definite  changes  of  the 
rentral  nnrvous  system,  which  would  be  characteristic  of  eclamp- 
sia, are  unknown. 

Symptomatology. 

In  the  description  of  the  symptoms  we  may  briefly  sum  up 
vhat  we  have  to  say  as  follows  : 

With  cJuldren  the  disease  either  sets  in  suddenly,  i.  e.,  the 
seizures  constituting  it  overtake  them  in  the  mid.st  of  perfect 
bealth.  or  more  or  less  marked  premonitions  precede  its  outbreak. 
These  xoarnirifjs  may  be  r>f  two  kinds  :  tiiey  are  either  connected 
"With  the  inducing  causes,  and  consequently  have  not  the  least 
that  is  characteristic  about  them  {diarrha?a,  redness  and  painl'ul- 
npss  of  the  gums,  symptoms  of  worms),  or  they  proceed  from  the 
Dfrvous  system  itself.  In  regard  to  the  hitter  tliere  may  be  a 
great  diversity  ;  the  following  are  most  frequently  observed  :  the 
(^liildren  do  not  sleep  quietly,  often  start  u]>  violently,  but  as  if 
friiihiened :  if  they  already  have  teeth,  gritting  of  the  teeth  is 
not  infrequently  observed.  In  the  waking  state  tlie  little  pa- 
tients are  often  cross,  wilful,  and  sullen.  Besides  the  gritting 
of  the  teeth,  other  spasmodic  contractions  in  single  muscles  or 
groups  of  muscles  maj'^  also  appear,  most  commonly  in  single 
muscles  of  the  eye  (strabismus  and  rolling  of  the  globe),  in  the 
facial  muscles  (risus  sardonicas),  bending  in  of  the  fingers,  exten- 
sion or  incurving  of  the  feet. 

Now.  whether  phenomena  of  this  kind  have  gone  before  or 
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not,  the  proper  cliaracteristic  convulsions  break  out  very  sud- 
denly. We  need  not  here  give  any  extended  dest-ription  ol 
them,  for  these  eehunptic  iiaroxysnis  behave  tliroughout  exactly 
like  the  niiijor  ej)ile]jtic  uttaeks  ;  so  it  is  sufficient  siniplj'  to  refer 
to  these  latter. — If  an  inducing  cause  is  discovei-able,  and  can  be 
easily  removed,  tlie  seizures  also  then  generally  disapjjear.  If 
the  removal  of  the  etiological  iniiuences  is  impossible,  the  con- 
vulsions are  repeated  ;  sometimes  this  happens  even  after  do- 
ing away  with  the  source  of  irritation.  Thus  the  paroxysms 
nuiy  follow  one  after  another  on  three,  four,  or  five  days;  be- 
tween them  the  children  either  seem  to  be  quite  well^  or  they 
remain  in  a  somnolent  state,  quite  in  analogy  with  the  status 
epilepticus  {Hat  de  vial).  In  this  case  the  issue  is  generall}* 
fatal,  the  coma  being,  indeed,  continuous.  But  even  when  the 
l)aroxy.sms  are  less  frequent  and  the  intervals  greater,  eclampsia 
is  always  a  more  dangerous  affection  in  small  children  than  in 
adults.  It  is  true,  the  percentage  of  recovenes  decidedly  exceeds 
the  fatal  cases;  but  the  popular  dread  of  the  convulsions  of 
small  children  lias  a  real  foundation  so  far  as  that  they  succumb 
during  tlie  attack  itself  to  spasm  of  the  glottis  or  venous  hyper- 
jemia  of  tlie  brain  much  sooner  than  adult-s. 

It  must  also  be  added  that  the  partial  muscular  twitchings 
and  the  like,  previously  described  as  "precursors,''  are  fre- 
quently observed  under  analogous  etiological  conditions,  without 
true  echimptic  paroxysms  being  associated  with  thein. 

lu  ar/dllx  the  attacks  generally  a])pear  suddenly,  if  the  induc- 
ing cause  is  actiuilly  in  operation ;  thus  inira  paritim,  after  a 
wound,  etc.  Definite  premonitions,  which  would  he  referable  to 
the  eclampsia  itself,  generally  do  not  exist.  Here,  tt>o,  the  par- 
oxysms have  a  character  as  pronounced  as  in  genuine  epilepsy, 
so  that  a  description  is  unnecessary. 


Palhology. 

We  have  previously  expressed  the  opinion  that  we  ought  not 
to  einj>loy  the  designation  eclampsia,  as  is  now  custf)mary  in 
practice,  for  all  forms  of  spasm  wliich  occur  occasionally  and 
transiently  under  the  form  of  epileptic  seizures.     We  should 
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rather  understand  by  this  terra  only  such  cases  as  are  similar  to 
the  true  epileptic  attacks,  not  merely  in  tlieir  external  clinical 
featnres,  but  in  the  mecJtanism  of  their  develop /a  i:nt.  It  is 
hardly  necessary  for  ns  to  bvhig  forward  special  proof  that  this 
resemblance  does  exist  in  the  fullest  degree  in  regard  to  the  par- 
oxysms which  we  have  above  indicati^d  as  ''eclamptic.'"  The 
identity  of  pathogenesis  of  our  eclamptic  attacks  and  of  the 
proper  epileptic  ones  is  recognized  in  almost  every  quarter.  Here, 
too,  as  in  the  major  epileptic  seizure,  we  have  to  deal  with  an 
excitation  of  the  reflex  centres  situated  in  the  pons  and  niedulla 
oblongata  (especially  the  vaso-motor  and  convulsion  centres).  For 
the  same  reasons  as  in  the  case  of  epilepsy,  the  study  of  the 
eingle  cases  necessarily  leads  to  this  conclusion. 

But,  as  opposed  to  epile]isy,  no  persistent  change  in  tliP  parts 
of  the  brain  mentioned  exists  in  eclampsia.  Consequent!}',  the 
latter  is  also  not  chronic,  but  the  disease  ends  with  a  few  parox- 
ysms following  quickly  after  each  other,  or  even  with  a  single 
f>ne.  As  another  consequence,  this  disease  scarcely  ever  l>reaks 
out  spontaneously,  but  is  almost  always  excited  by  a  centripetal 
irritation. 

Furthermore,  in  eclampsia  a  certain  "predisposition"  must 
also  be  assumed  to  exist  ;  but,  iu  our  opinion,  this  is  to  be  re- 
garded otherwise  than  in  the  case  of  epilepsy,  as  in  echiinpsia  we 
have  to  deal  with  conditions  which  are  not  limited  to  the  pons  and 
mednlla  oblongata  alone,  but  either  affect  the  whole  nervous  sys- 
tfra,  or  in  them  perhaps  the  central  portions  mentioned  may  even 
he  wholly  infract  (as  in  eclampsia  infantum),  or,  linally,  sucli,  if 
limited  possibly  to  the  pons  and  medulla  oblongata,  as  rapidly 
disappear  again  on  the  removal  of  the  inducing  cause  (as  per- 
haps in  the  form  of  eclampsia  parturientium  mentioned  above). 

Of  the  connection  and  the  reciprocal  relation  which  sometimes 
txiat  between  eclamptic  seizures  and  epilepsy,  we  have  already 
treated  apropos  of  the  latter.  Tlie  partial  muscular  twitchings, 
especially  in  cliildren,  often  precede  the  proper  eclamptic  seiz- 
ures, or  even  sometimes  appear  without  the  latter,  notwithstand- 
ing the  presfnce  of  causes  that  usually  produce  them.  These 
twitchings  should  be  judged  of  in  the  same  way  as  the  aura  epilep- 
ticaand  the  inter  paroxysmal  twitchings  which  occur  in  epileptics. 
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PTognosis. 

The  prognosis,  so  far  as  a  restoi-ation  to  health  is  concerned,  Lai 
favorabli.*  in  eclampsia,  since  the  inducing  caases  of  it  are  gen«i-J 
rally  accessible  tu  treatment,  ami  the  general  "predisjiosition'*'] 
present  may  likewise  either  be   to  a  certain  extent  combated] 
(aiucniia,  nervousness),  or  corrects  its(4f  (the  period  of  childhood). 
Bat,  since  the  possibility  of  an  epilepsy  in  process  of  develop-j 
ment  must  always  be  borne  in  mind,  the  favorableness  of   th€ 
prognosis  is  liable  to  a  certain  limitation.     Meantime  the  dangei 
that  permanent  sequehc,   such  as  paralyses,   contractures,   or 
idiocy,  may  remain  after  the  seizures,  is  to  be  fear«id  in  very  ex-' 
ceptional  cases  ordy,  because  it  is  extremely  rare  for  the  parox- 
ysms as  such  to  occasion  material  intracranial  lesions,  and,  on  the 
other  hand,  the  cases  where  such  were  already  present,  and  had 
general  I'nnvulsions    associated  with  tbem  as  a  sym2)toin,   cer- 
tainly do  not  belong  to  eclampsia. 

The  seizure  itself  in  an  adult  is  subject  to  the  same  prognosis 
as  in  the  case  of  epilepsy.'  We  have  already  expressed  our- 
fielvea  above  about  eclampsia  in  childhood. 

Treatment. 

The  therapeutic  measures  must,  if  possible,  be  directed  alike 
against  the  underlying  tendency  and  against  the  inducing 
causes.  In  regard  to  the  former,  it  frecpiently  bapjiens  that  no 
direct  treatment  is  possible,  especially  in  small  children,  and 
also  in  adults,  if  we  have  nothing  definite  to  take  hold  of.  If 
anaemic  conditions  are  present,  we  must  proceed  against  them 
according  to  well-known  modes  of  cure.  In  the  same  way  whei-e 
there  is  great  "  nervousness  or  nervous  irritability,"  the  curative 
procedures  which  generally  are  of  avail  must  be  brought  into 
use.     (Compare  the  appropriate  section  of  the  iiresent  w'ork.) 

Every  source  of  irritation,  of  which  it  may  be  assumed  that 


'  The  puroxyBms  of  partnrieut  women  caDnot  be  jndged  of  with  reference  to  their 
danger,  na  the  otiscrvationa  at  present  BTailablQ  conaidor  all  forms  of  spasm  in  these 
patients  iudiacriiiuQatolj. 
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it  lias  excited  the  spasmodic  seizure,  must  be  removed  by  suit- 
able remedies.  Very  frequently,  ou  taking  it  away,  the  attjicks 
vanish  at  once.  These  are  the  casea  formerly  so  much  spoken  of 
as  cures  of  epilepsy  by  anthelmintics,  by  calomel,  etc.  Of 
course,  we  need  not  here  go  into  the  details  of  the  particular 
cases.  The  treatment  will  need  to  be  very  various,  according  to 
whether  constipation  or  diarrlioea  exists,  whether  hehnintliiasis 
is  present,  or  the  disturbance  of  a  peripheral  nerve,  an  acute 
indigestion,  overloading  of  tlie  stomacli,  or  difficult  dentition. 
It  is  denied  in  many  quarters  that  in  tiie  last-mentioned  case 
Bcariticatioa  of  the  gum  is  of  the  benefit  claimed  for  it.  1  confess 
that  I  still  employ  this  in  teetliing  children  with  eclamptic 
seizures,  if  I  find  the  gum  swollen  and  reddened  in  certain  places 
where  the  eruption  of  a  tooth  is  to  be  expected. 

How  are  we  to  act  in  the  presence  of  the  seizure  itself  'i    In 
adidts,  on  the  same  yirinciples  as  in  the  real  epileptic  paroxysm ; 
for  the  sake  of  brevit}',  we  refer  to  the  rules  laid  down  when 
speaking  of  it.     But  in  childi-en  also  we  should  guard  against 
officionsness ;  it  will  be  necessary  to  interfere  only  when  affairs 
take  a  threatening  turn.      Of  course,   we  are  not  to  expect 
that  a  spasm  ol  tJie  glottis   already  existing  in    the  seizure 
itself  can  be  averted  by  eneniata  with  musk  or  assafoBtida,  or 
by  mustard-plasters.     Still,   if  a  persistent  coma,  with  symp- 
toms of  hypersemia  of  the  brain,  has  followed  upon  repeated 
attacks,  after  tlie  analogy  of  the  status  epilepticus,  we  may  try 
active  measures  of  this  kind,  together  witii  cold  affusions  to  the 
head,  and  also,  according  to  circumstances,  irritating  eneraata 
or  even  local  abstractions  of  blood.     Oxide  of  zinc  and  the  other 
"nervines"  seein  to  exercise  no  notewortliy  effect  upon  these 
eclamptic  outbreaks  which  are  rapidly  repeated,  or  recur  one 
after  another  on  several  days.     Further  observation  alone  can 
teach  us  what  will  be  the  action  in  this  respect  of  bromide  of 
potassium  (in   the  foim  of  enema)  which  has  been  so  much 
praised  of  late. 


T  E  T  rA  N  U  S 


BAUER. 


TETANUS. 


The  Tery  copious  bibliography  of  the  subject  will  bo  found  carefully  collected 
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TntrodiictioB. 
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A  high  degree  of  perfection  was  reacliecl  even  in  very  early 

tiiin-'S  in  the  mere  description  of  tetanu-s ;  the  explanation  of  the 
symptoms,  however,  followed  all  tixose  changes  tliiough  whirh 
scientilic  pathology  has  passed  during  the  centuries. 

Among  the  writers  of  antiquity,  Aretseus  has  given  the  best 
and  most  concise  description ;  he  has  also  .stated  the  causes  of 
tlie  disease,  for  the  most  part,  in  accordance  with  the  views  of .  „ 
the  present  day.  Hj 

The  caiwea  of  tetanus,  according  to  him,  are  very  numerous;  it  occurs  especially 
after  injuries,  also  after  exposiure  to  cold:  hence  most  wf  the  cases  are  cncountervd 
during  tlic  winter  season.  But  the  disease  may  also  follow  abortion,  or  a  blow 
ujxjn  the  neck.  Wonicu  are  more  disposed  to  it  than  men;  and  of  the  different 
ages,  cliildhood  is  especially  liable  to  the  aiTectiou,  though  in  a  less  dangerous 
fonu.' 


1| 


Duriaig  the  years  wliich  followed  there  were  many  who  wrote^ 
concerning  tetanus,  and  among  these  contributions  may,  in  truth, 
be  found  numerous  correct  observations  and  sound  views,  though 
errors  are  also  not  wanting.  But  an  essentially  cleaver  insight 
into  the  nature  of  tetanus  was  not,  indeed,  obtained  until  surgery 
liad  risen  to  considerable  importance,  such  as  it  attained  during 
the  time,  and  especially  by  the  instrumentality,  of  Ambrose  Pare ; 
for,  with  surgery  arose  also  an  interest  in  this  affection,  which 
most  fi'equently  presents  itself  in  the  form  of  an  accidental  sur- 
gical disease.  ■■ 

With  the  introduction  of  firearms  there  was  gradually  de- 
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veloped  a  surgery  of  war— military  surgery — and  in  the  great 
»mtul)t*r  of  battltrs  rich  opportunities  were  afforded  the  military 
surgeons  to  observe  traumatic  tetanus  ;  in  fact,  most  of  the 
literature  of  the  subject  has  been  contributed  by  military  sur- 
geons. Furtlier,  the  colonies  of  European  nations  in  hot  climates, 
where  the  disease  is  very  comtuou,  furuisht-d  material  for  and 
developed  an  interest  in,  the  study  of  tetanus.' 

The  knowledge  of  tetanus  was  at  first  not  directly  favored  by 
the  great  advancements  made  in  pathological  anatomy,  but  the 
development  of  physiology  and  experimental  pathology  has 
essentially  advanced  the  knowlwdge  of  the  pathology  of  tetanias. 

By  tetanus  is  denoted  a  form  of  disease  in  which  numerous 
groups  of  muscles  remain  in  a  condition  of  continuous  tonic 
ifpasm  ;  the  tonic  contraction  generall}'^  begins  in  the  muscles 
which  move  the  lower  jaw,  the  tPdO]>hagus,  and  the  neck,  and 
spreads  thence  to  the  body,  especially  to  the  extensors  of  the 
Vertebral  column.  The  tonic  spasm  continues  uninterruptt'dly, 
Imt  generally  paroxysmal  exacerbations  an?  obsi-rvrd,  wlien.'by 
also  clonic  convulsions  may  be  produced,  following  whiclt  again 
partial  relaxation  may  take  place.  These  exacerbations  fre- 
quently follow  peripluTal  irritatitjn  ;  in  a  word,  the.  TcJlex-irTi- 
iahility  is  increased.  Accordingly,  tiie  tenn  tetanus  refers  to  a 
form  of  spasm,  and  the  conception  of  the  disease  is  a  purely 
functional  one,  without  determinate  anatomical  basis. 

Tetanus,  in  gcncrul,  ia  tliat  condition  of  the  muscles  in  wliicit  tbe  sepnratc  motor 
irajmlst'S  follow  ciich  otiier  ill  such  rapid  succession  tliut  relasatiuii  of  tliu  muscle 
i«  nut  possible,  and  it  remains  uniiitcTi'mitetJly  in  a  stutL-  of  tuntructioa.  Even  in 
llwwe  cases  in  which  the  spiism  sceins  to  be  continxioas,  it  ia  evidently  the  result  of 
«p*rate  centrifuj^al  impulses,  wliich,  however,  act  upon  the  muscle  aa  n  unit,  and 
l!«;p  it  in  II  stittc  of  contraction.  Tctjiiiic  contractions  are  therefore  tonic  sjmitm*  ; 
tliey  cornhspond  to  no  anatomical  unit,  but  are  found  in  various  imtative  con- 
ditions. 

Clinically  the  tonic  muscular  spasms  are  not  pathognomonic 
oftt-tanns;  they  of  fhemselvcs  have  no  specific  peculiarity,  but 
their  arrangement  and  succession  give  the  disease  its  character. 
Tlitii-efore  it  is  clearly  desirable  to  draw  the  line  of  distinction  as 

'  Bcgudio;  the  namerooB  eaujra  on  tetanus,  consult  J.  GimeUe,  L  a   pp.  13  and  13. 
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sharply  as  possible  between  tetanus,  as  it  is  cliaracterized  hj  its 
entire  group  of  s^^raptoms,  and  other  similar  processes. 

In  tetami'*  the  tonic  muscular  spasms  do  not  affect  all  the 
mnscles  in  the  same  degree ;  tliey  always  implicate  certain  groups 
of  muscles  more  distinctly  than  others.  In  this  way  by  the 
overpowering  trartion  of  ceitiiiii  muscles  the  liody  undergoes 
changes  of  external  form.  Formerly  great  value  was  attached 
to  these  changes  of  posture,  and  ever  since  IIippocrat<?3  these 
variations  have  been  the  foundation  of  the  division  of  tetanus 
into  different  varieties.  Much  the  most  frequent  is  that  in  which, 
besides  the  locked  jaw,  the  contraction  of  the  long  extensor 
muscles  of  the  back  and  the  muscles  of  the  neck  di-aws  the  head 
backwards,  and  bends  the  vertebral  column  into  the  shape  of  a 
bow  witli  the  conv(>xity  forwards  ;  this  was  called  op/nfj/ofonns. 
Then  they  al.'^o  distinguished  an  urUwtoiwf!,  when  the  body  was 
stretched  out  straight,  and  an  emprostholrmos,  when  the  verte- 
bral arch  was  direi^ted  backwards.  When  the  closure  of  tlie 
month  was  alone  j)romiuent,  tlie  case  was  called  frisvtits.  To 
this  original  division  Boenet-ken  afterwards  added  another  form, 
pleitroihotonos  (or  tetanus  lateralis,  accordhig  to  Sauvage), 
whi'u,  by  the  contraction  of  the  muscles  on  one  pide,  a  latei-al 
cuiTature  of  the  body  occurred.  There  was  a  protracted  discus- 
sion concerning  the  last  named  variety,  and  its  existence  was 
denied  by  many.  Quite  recently  E.  Rose  has  not  only  denied 
the  existence  of  pleurotliotonos,  but  has  also  pronounced  against 
the  division  according  to  the  varying  posture  of  tlie  body,  since 
he  recognizes  opisthotonos  as  the  true  and  only  form  of  tetanic 
muscular  contraction.  This  much  is  certain,  the  frequency  of 
opisthotonos  so  far  preponderates  that  the  other  varieties  propor- 
tionately disa]ipear,  and  hence  n<3  division  need  bt;  made.  Most 
authors  acknowledge  that  they  have  seen  only  opisthotonos,  and 
appeal,  for  the  other  forms,  to  isolated  meagre  accounts  of  others. 
But  it  may  very  wi'U  be  supposed  that  some  delusion  or  mistake 
lies  at  tile  foundation  of  these  isolated  observations  ;  this  seems 
to  be  the  case,  according  to  E.  Rose's  criticism,  in  Lan-ey's 
reports,  who  even  deduced  the  subsequent  spasmodic  position 
from  the  situation  of  the  wound  on  the  anterior  or  posterior  part 
of  the  body. 
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There  is  alao  no  gronnd  for  considering  tritmvt  as  a  special  variety  of  tetanus, 
since  such  a  divisiou  at  best  can  correspond  only  to  a  quantitative  difTcrencc.  Bat 
the  distinction  is  also  not  Talid.  becaOse  gcnerallf  tbe  muscles  of  the  neck  are  also 
implicated,  though  perhaps  only  to  a  slight  degree.  Hence,  trismus  is  a  partial 
auuufeatation  of  tetanus,  a  synonym  for  lockcd-jaw. 

Another  classification  is  foundinl  npon  the  cotirse  of  the  dis- 
ease as  regards  its  duiution,  an  acut«'  and  a  clironic  variety  being 
distinguished — the  latter  also  called  tetanus  mitis.  But  this 
classification  is  also  defective,  as  is  proved  b}'  a  consideitition  of 
the  differences  in  the  course  of  the  disrase  at  different  times. 
Tetanus  in  very  many  cases  ends  fatally  witliin  a  few  days  ;  but 
if  convalescence  sets  in,  it  is  gradual,  the  symptoms  disapix'aring 
very  slowly  during  the  course  of  weeks.  It  is  exceptional  for 
death  to  occur  at  a  late  period.  Such  are  the  differences  in 
the  course  of  the  symptoms.  It  is  claimed  that  the  acute  and 
chronic  forms  likewise  differ  in  their  symptoms  ;  but  seeing  that 
many  cases  of  the  sn-called  chronic  or  mild  variety  prove  fatal 
within  three  or  four  days,  this  designation  is  at  all  events  not 
very  happily  chosen.  The  best  plan  would  be  simply  to  lay 
stress  upon  the  intensity  and  extent  of  the  manifestations,  and  to 
drop  every  attempt  at  further  divisions  of  the  subject. 


Etiology. 

Tlie  knowledge  of  the  etiology  of  a  disease  is  but  little 
promoted  by  selecting  Ivatin  terms  to  express  the  current  views 
in  regard  to  the  causes  which  give  rise  to  it,  and  attempting  by 
tliis  means  to  establish  a  classification.  This  is  true  of  the  early 
and  pernicious  etiological  grouping  of  tetanus,  wliich  chiefly 
recognized  four  varieties :  a  traumatic,  a  rheumatic,  an  idio- 
pathic, and  a  toxic  t«?tanus.  These  designations,  wliich  are  still 
[in  use,  are  to  be  rejected,  if  for  no  other  reason,  because  they 
are  in  part  given  to  diseases  which  are  not  at  all  related  to 
tetanus — e.  (/.,  to  intermittent  and  hysterical  toxic  spasm. 

The  number  of  persons  attacked  with  tetanus  is  small  under 
any  circumstances.  In  the  greater  number  of  patients  the  out- 
brt-ak  of  tetanus  is  preceded  by  an  Uijvry  ;  more  rarely,  in  cases 
unaccompanied  by  any  external  injur}',  patients  give  a  more  or 
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less  distinct  Instoiy  of  having  taken  cold  j  and  in  qnite  isolated 
instaiR-<^s  tlieif  is  a  s«.>-call<'d  apontaneowt  cJerdopiuvid  of  tlie 
disyuse,  although  in  tlw  huttn-  <'lass  of  rase-s  differ<ent  observers 
have  assigned  the  moat  diverse  causes  to  the  individual  attacks 
whicli  have  ooiue  under  tlneir  notice. 

Tetajms  also  ajipi^ars  in  nvir-horn-  t•7//7''7/"r'/^  and,  indeed,  within 
a  short  time  after  bh-tli,  as  a  rule  within  the  lirst  nine  days  of 
extra-uterine  life.  As  this  period  of  time  is  rarely  overstepped, 
the  disease  must  be  considered  as  connected  \vith  the  fallinj^  off 
of  tlie  iun])ilical  cord.  It  is  at  present  generally  agreed  thafa 
tetanus  neonatorum  is  to  be  cousitlered  as  of  traumatic  origin.    1 

The  numerical  relation  of  tetanus  to  other  diseases  is  not 
the  same  in  all  ])laces,  sinoe  in  some  districts,  especially  in  fTvp- 
i'caf  countries,  this  disease  occurs  much  more  frequently  than  in 
temperate  and  njore  frigid  zones.  At  the  sanu^  time  it  is  true 
that  there  is  a  difference  betwetm  different  races  qf  m-en  living 
togi'ther  in  these  trojTM'al  climates  ;  tlie  cohjred  races  being  more 
subject  to  the  affection  than  the  Europeans  living  amongst  them. 
The  latter,  however,  are  attacked  more  frequently  than  at  home. 
Finally,  in  one  and  the  same  place  there  are  variations  in  the 
fretj^uency  of  tetanus  at  diJfereut  times. 

The  frequency  of  tetnnui  in  a  temperate  climate  can  bo  approximately  seen 
fmm  the  following  conijiarison : 

In  ft  period  of  thirty-two  years  113,020  patients  were  received  at  Guy's  Hospitnl, 
of  which  72  had  tetanus;  therefore,  one  case  of  tetanus  among  1,.)70  patients.  In 
compiirison  with  the  whole  numljer  of  deaths,  tJia  deaths  frotu  tetanus  during  the 
period  from  1848  to  18.53  in  Guy's  Hospital  amounted  ou  an  average  to  0.030  per 
cent.,  in  London  to  0.002,1  per  cent.,  in  tlie  whole  of  Knglaud  to  0.0031  j)er  cent.' 
In  the  Vienna  general  Hospital  in  the  years  1855-64  aiuuag  23ft,'Jll  patients  there 
were  50  cases  of  tetanus ;  therefore  one  case  to  every  4,71*8  patients.^ 

E.  Koae  reports  concerning  Berlin,  that  in  the  Buthanien  Hospital  in  the  years 
1847-64,  0-09  per  cent  of  all  the  patients  died  of  tetanus,  and  in  comparison 
with  the  total  uumher  of  fatal  cases  tho  mortality  from  tetanus  was  0.60  per  cent. 
In  the  whole  city,  in  the  year  lS<i7,  of  (J8i,<i73  inhabitants  27o  died  of  tetanus, 
that  is,  0.04  per  cent,  of  the  population,  but  of  these  260  were  new-bom  infants.' 

'  Ree  tb«  oompariana  by  Tkamhaffii  in  Schmidt's  Jabrb.  1861.  Bd.  112,  and  ..1. 
PcitnnA,  Ony's  Ho«p.  Rep.  Vol.  TIT.  p.  3. 

'  M.  linttntfin}.  Handb.  der  Nervenkrankh,   p.  337. 

»  E.  Bent,  m  Uoadij.  dor  Chixurg.  r.  Pitliau.  Billroth.  I.  Bd.  2  Abth.  1  Heft.  3.  Lielg. 
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Besides  demonstrating  the  rarity  of  tlio  disease,  these  statistics  with  regard  to 
certain  districts  in  Europe  iilao  shuw  differences  in  the  frequency  witli  which  letn- 
nns  occurs  in  these  vnrious  ])liices.  These  tlifferences  liccouie  yet  more  marked  if 
tctanos  in  newly  born  infants  is  considered.  Curling  states  that  m  Englund  tlie 
disease  is  very  rare  among  the  newly  linra;  in  Duhlin,  however,  J,  t'larke  reijorts 
concerning  his  establishment  that  until  the  year  1782,  2,f)44  children  anionjj  17,(!50 
died  of  this  disease.  Clarke  sought  the  cause  of  this  excessive  ninrtnlity  in  the 
impurity  of  the  air,  and  hence  proTided  for  purifying  it.  After^vards,  umong 
S,033  children  only  419  died  of  this  disease.'  According  to  the  report  of  Ilolhind, 
the  disease  is  usually  rare  in  Icclaml,  while  upon  thentighboriug  inland  nf  Iliiniaey 
the  population  would  die  out  if  it  were  not  recruited  by  immigration,  since  almost 
til  the  cliildren  die  of  tetanua  The  disease  prevails  in  the  same  ivay  in  St,  Kilda, 
one  of  the  islands  off  the  west  coast  of  B'LOtland.'  In  Stockholm,  in  the  year  1834, 
Cederachjold  saw  a  very  great  mortality  iimong  the  children  in  the  lying-in  asylum, 
u  in  six  months  about  40  died  of  tetanus.'  In  some  parts  of  Germany,  too,  the- 
disease  is  at  times  observed  with  greater  frequency,  as  in  Fulda,  also  in  Hungary ; 
while  it  is  reported  from  Paris,  Vienna,  and  fit.  Petcrahurgh  that  the  newly  bom 
Me  rarely  attacked  with  tetanus. 

ILiny  authors  muke  statements  in  regard  to  the  frequent  occurrence  of  tetanus 
in  tropical  regions.  Even  Bontius  gave  this  information  in  regard  to  India.  The 
most  unfiivt>r;ible  reports,  especially  during  the  eighteenth  century,  were  made 
with  regard  to  tropical  America  (Guyana  and  Cayenne)  and  the  West  India 
Uasda  Aecording  to  the  accounts  given,  tetanus  in  these  regions  must  be  looked 
Ipon  W  a  veritable  public  scourge,  and  it  greatly  injured  the  prosperity  of  the  col- 
ooies,  owing  especially  to  the  excessive  mortality  Huioug  negro  children.  Accord- 
ing to  Itainal,  in  Louisiana  half  of  sU  the  newly  bom  ncgroca  died,  and  abo  a 
urge  number  of  the  white  children ;  ho  found  tlio  .\jitiUes  equally  as  dan- 
gwous  at  this  period  of  life.*  HaiicoCfc  makes  the  same  statement  in  regard  to 
tlM  colonies  at  Esseqneho  and  Dtmnrara,'  .Vccording  to  Fourcroy,  nt  St.  Domingo 
Motttof  every  100  negro  children  died  before  they  were  nine  days  old.'  Barrfire, 
B»jim,  Ponp6e  Desportes,  Mosely,  and  others,  have  written  to  the  same  effect. 

According  to  all  these  statements,  the  negroes  suffer  by  far  the  most  severely 
from  the  mal  de  maehoire,  the  whites  and  Indians  in  a  much  less  degree.  Thus 
C»opet  writes  that  the  disease  appeared  frequently  among  the  negroes,  but  not 
Woug  the  whites.^    Anderson  remembered  no  case  among  the  sailors  at  Trinidad 


'  Transact,  of  the  Royal  Irish  Acad.  VoL  IIL 

*  See  Curling.  1.  c. 

*  See  Pritdrieh,  L  a 

*  Histoire  philosophitjue. 
»  EdJnb.  Med.  and  Surg  Jonm.  Vol  XXXV. 
'  Ciirlin(/,  1.  c. 
'  Trait,  pract.  des  mal.  des  Pays  chaud. 
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ilitrini;  mnny  years.'  Dazillo,  who  pnictiscd  a  very  long  time  in  the  colonies,  and 
had  nbuudatit  experience  witli  tliis  iliseiise,  reports  that  nmong  tlie  wliite  children 
tetttiiua  was  more  rare;  also  that  uinoag  an  oquiil  number  of  wounded  a  larger  pro- 
portion of  nerffocs  than  of  whites  were  attacked  with  tetiiiius.*  In  tropical  America 
the  disease  still  prevails  at  the  present  time  among  the  newly  bom,  bo  that,  accord- 
ing to  Maxwell  and  Grier,  a  large  number  always  die  from  this  cause.* 

A  numerical  statement  nf  the  frequency  of  tctanns  in  the  East  Indies  in  recent 
times  proves  tliat  there,  too,  it  occur."!  much  more  frequently  than  with  us.  Peat,  at 
Bombay,  met  with  195  cases  of  tetanus  among  26,719  sick  between  the  years  1845- 
51,  or  an  average  of  0.73  per  ccwt;  Morchcad,  during  six  years,  found  0.8  per  cent. 
In  the  years  l*tS-5:j,  in  Bombay,  tlip  proi>ortlou  of  fnt;il  cases  of  tetanus  was  3.0 
per  cent,  of  the  whole  number  of  deaths.  According  to  Peat,  among  11,929  natives 
101  suffered  from  tetanus;  nmong  2,733  Kuropeans,  21,  a  proportion  of  1.3  per 
cent,  and  0.77  per  cent,  llius,  a  larger  number  of  natives  were  ottacked  than 
of  tho  Europeans.* 

The  reasons  which  may  possibly  lie  at  the  foundation  of  these 
periodical  and  local  variations  in  the  frequoncy  of  tetanus  will 
be  more  corn'otly  appn'ciatcd  whf»n  the  conditions  which  contri- 
bute to  the  causation  of  the  disease  shall  have  been  more  accu- 
rately considered.  It  has  already  been  mentioned  tliat,  in  by  far 
the  greater  proportion  of  the  cases,  tetanus  occurs  after  a  previ- 
ous injury^  so  that  a  causative  connection  between  the  two  must 
cerfaiiily  exist.  But  since  among  the  daily  occurring  injuries 
only  a  small  fraction  gives  rise  thereto,  it  is  clear  thai  the  occur- 
rence of  traumatic  tetanus  must  also  depend  upon  other  more 
special  conditions.  The  qae.stion  ari.ses  whether  a  part  of  these 
conditions  is  to  be  found  ia  t\w,  jiecidlar  condilioHf!  of  the  icnnnd. 

a.  First  of  all,  so  far  as  relates  to  the  nature  of  the  wound, 
statistics  show  tiiat  the  majority  of  cases  of  traumatic  tetanus 
occar  after  lacerated  and  crushed  wounds,  witli  intrusion  and 
presence  of  foreign  bodies  ;  therefore  after  gunshot  wounds  and 
burns.  Yet  the  form  of  the  injury  is  not  absolutely  important, 
and  eveiy  variety  of  wound,  howsoever  it  may  be  produced, 
may  give  rise  to  tetanus  ;  its  occurrence  is,  however,  rare  after 
clean  cuts  and  stabs.  Moreover,  cases  of  tetanus  occur  which 
are  clearly  traumatic  without  any  external  injury,  so  that  an  in- 


'  Edtnb.  M&d.  chimrg.  Traua.  Vol.  II. 
'  Observat.  sur  le  let. 


•  E.  lion/-,  t  a 

*  Tha/nAai/n,  L  a 
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ternal  lesion  or  concussion  of  certain  centres  of  innervation  must 
be  presumed,' 

b.  Tlie  exlent  and  sereriii/  of  the  wound  stands  in  no  direct 
relation  to  the  frequency  of  tetanus  ;  for  if  extensive  destruction 
by  crushing,  tearing,  burning,  compound  and  shuple  fractnres, 
amputations,  etc.,  may  be  followed  by  tetanus,  yet  it  is  much 
wore  frequently  found  after  quite  insignilicant  injuries,  which 
are  enth-el}'  disregarded  by  the  patient,  or  quite  escape  notice. 

c.  The  seat  of  ike  wound,  the  region  of  t?te  body  which  has 
suffered,  is  a  matter  tliat  exercises  a  decided  inlluencB  in  these 
cases  ;  for  wounds  of  the  extremities  are  the  ones  most  frequently 
followed  by  traumatic  tetanus.  Hence,  by  many,  as  by  Hunter, 
Stafford,  and  others,  special  importance  is  ascribed  to  injuries  of 
the  tendons. 

d.  The  condition  qfiJie  wound,  its  tendency  to  heal,  gives  no 
sure  criterion  by  which  to  judge  of  the  liability  to  the  disease. 
Some  surgeons  specially  emphasize  the  fact  that  tetanus  is  fre- 
quently assoriated  with  wouiifls  wliicli  subsequently  lead  to 
extensive  necrosis  in  tht.'ir  neighborhood  (Rose).  It  is  further- 
more stated  that  wounds  with  considerable  swelling,  with  dif- 
fused redness  and  increased  temperature,  are  often  observed 
where  tetanus  sets  in.  Thrs  connection  may,  indeed,  exist,  but 
these  factors  can  be  f<mnd  only  in  extensive  wounds,  while  in 
the  great  majority  of  sliglit  injuries  the  same  result  must  be 
brought  about  by  other  causes.' 

e.  Tetanus  may  also  occur  when  tlie  wound  has  completely 
healed,  and  a  cicatrix  lias  formed.  There  is  no  limit  to  the  time 
which  may  elapse  between  the  injury  and  the  outbreak  of  te- 
tanus.    The  cou Jition  of  the  cicatrix  may  also  vary ;  it  may  pre- 


'  Coses  of  the  latter  sort  are  well  known.  Lately  P.  Oitttmann  has  described  such 
«MM  (Archir  f.  Piiyoh.  a.  Nervenkrankh.  Bd.  I.  p.  730),  in  one  of  which,  after  death, 
no  peiiphoral  nor  centra!  injury  could  be  found. — A  short  time  sinoe  I  saw  n  boy,  in 
vboin  unmistakable  and  fatal  tetanus  occurred  after  a  fall  upon  his  neck  without  any 
pexipberol  wound. 

'  It  must  not  bo  forgotten  that  the  wound  may  first  assume  an  unfavomble  condi- 
tioa  nnder  the  inHuenoe  of  tetanus,  though,  aooording  to  the  assertion  of  Vmreri  and 
obhem,  the  cioatTizatioa  of  the  wound  frequently  enough  progresses  without  intermp- 
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sent  no  special  peculiarity,  while,  in  otlier  cases,  the  nerves  have 
been  found  distorted  by  its  tioiitrac^tiuu,  or  foreign  bodies  have 
been  found  included  in  the  cicatrix. 

According  to  the  tendencies  in  the  character  and  course  of  the 
wound  certain  conditions  are  indeed  to  be  found  wliich,  by  their 
frequent  recurrence  in  tetanic  affections,  indicate  a  causative  rela- 
tion. But  this  influence  can  only  be  predisposing,  their  signi- 
ficance only  that  of  accessory  agencies,  since  they  are  often 
entirely  wanting,  and  because  also  the  nature  of  their  influence 
upon  the  body  varies  greatly  in  different  cases. 

There  is  scarcely  any  injury,  however  severe  or  sUglit,  which  has  not  been 
occasion  of  trauiuatic  tetanus.      The  outbreak  of  tetanus  shows  indeed  a  ccrta 
aualogy  to  metastatic  pyieiaia,  since  witli  both  every  possible  kind  of  injury  uib 
under  certain  conditions  give  rise  to  the  disease  (>.  ff.,  I  saw  a  robust  man  in 
twentieth  year  die  of  pyfciiiia  after  the  extraction  of  a  tooth  skilfully  performedj 
Pyremia  dues  not  result  from  being  wounded,  but  from  the  disintegratiou  and 
tying  away  of  thrombi,  and  we  must  suppose  the  origin  of  tetanus  to  be  somcwl) 
similar. 

Examples  of  the  different  varieties  of  injuries  wl>ich  liave  been  followed  by 
tetanus  are  found  mentioned  in  ricli  profusion  by  Curling,  E.  Rose,  end  others.  It 
has  ijeen  scon  to  fuHuvv  tlio  extnictiou  of  teeth,  the  a])iilication  of  cupping-glasses, 
the  sting  of  a  bee,  or  the  catching  of  a  iisli-bono  in  the  throat,  and  it  has  resulted 
from  the  application  of  a.  blister  or  the  use  of  sctons,  or  even  from  cutting  the 
nails  too  closely.  Xa  an  oUset  against  these  iiisiguilicnat  lesions,  severe  injuries  and 
capital  operations  also  in  numerous  cu-scs  appear  as  the  cause.  If  the  larger  collec- 
tions of  cases  be  studietl,  a  marked  prepondcrunco  of  the  slighter  injuries  is  observed 
— small  lacerated  wounds,  injuries  by  splinters  of  wood,  nails,  etc.  At  the  same 
time  it  la  certainly  to  be  rcmeuibured  Unit  these  slight  injuries  occur  with  cxtrenie 
f  rc(j^ucncy  in  ordinary  life,  and  that  the  total  number  of  such  far  exceeds  the  num- 
ber of  severe  injuries. 

The  locality  of  the  injury  is  given  by  Thatnbayn  in  895  cases,  as  follows: 

ITand  and  finger Ill  times,  or  27.42  per  cent. 

Thigh  and  leg 97         "         25.08         " 

Foot  and  toes 87        "         22.19        " 

Head,  face  and  neck 44        "        10.99        " 

Arm  and  forearm 31         "  8.09        " 

Trunk 25         "  6.28        " 

According  to  Curling's  table,  in  128  cases  the  injury  occtirred  110  times  on  tho 
extremities.  But  since  the  limbs  are  the  most  exposed  to  wounds.  Curling  has 
exnvntned  a  table  of  QIO  idijuries  with  rcfereuce  to  this  point,  and  found  317  of 
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them  occupying  the  limbs.  Tlence  the  proportion  of  injuries  of  the  limbs  in  tetiinuB 
is  greater  than  in  wounds  in  general ;  »,  «.  .wounds  of  tlie  extremities  are  more  liable 
than  others  to  give  rise  to  tetanus. 

Different  views  prevail  as  to  the  other  conditionst  which,  with 
the  co-opei-ation  of  the  wound,  cause  tlie  outbreak  of  tetanus. 
The  assertion  made  by  many,  that  every  case  of  tetanus  is  trau- 
matic, but  tlie  injury  is  often  overlooked,  needs  no  special  refu- 
tation. A  consideration  of  the  relative  frequency  of  wounds  and 
of  tetanus  shows  satisfacitorily  that  some  special  cause  must  exist 
in  the  individual  that  is  wounded  in  order  to  insure  the  devel- 
opment of  the  subsequent  disease.  It  always  has  been  and  is 
Btill  held  by  many  that  the  cause  is  to  be  found  in  the  fact  of 
the  person's  "taking  cold;"  according  to  which  theory  the 
influence  of  external  temperature  on  a  wounded  person,  espe- 
cially its  rapid  variation,  acts  as  the  immediate  occasion  of  the 
outbreak  of  tetanus.  B3'  some  observers  the  importance  of  the 
climatic  and  atmospheric  influences  is  alone  acknowledged,  by 
Others  yet  greater  importance  is  ascribed  to  the  unfavorable 
influences  which  may  act  upon  the  wound  in  the  most  various 
ways,  to  its  improper  treatment  and  irritation  (E.  Rose). 

Military  surgeons,  under  whose  observations,  indeed,  most 
of  the  cases  of  tetanus  come,  have  everywhere  noticed  that  tlie 
frequency  of  tetanus  among  the  wounded  was  evidently  depend- 
ent upon  tlie  influence  uf  tlie  temperature.  TIius,  Larrey,  sur- 
geon-in-chief  of  the  French  army  during  the  Egyptian  campaign, 
saw  the  disease  chiefly  when  the  wounded  were  directly  exposed 
to  wind  and  storm  and  rapid  clianges  of  temperature.'  Cullen 
considers  the  influence  of  cold  moist  air  as  an  essential  condi- 
tion. Hennen  states  that,  after  the  battle  of  El-Arich  and  after 
the  capture  of  Jaffa,  many  wounded  were  attacked  with  tetanus 
when  they  lay  in  tents  on  the  damp  ground.'  Iluck  mentions 
that  after  the  battk^  of  Ticonderoga  nine  of  the  wounded  had 
tetanus  after  exposure  to  the  cold  during  the  night  in  open 
boats.*  Schmucker  noticed  the  occurrence  of  tetanus  in  Bohemia 
after  the  slightest  wounds  when  cold  nights  followed  hot  days.* 


'  Mem.  de  chirnrg-.  militaire  et  campagnes, 
*  Principles  of  milit.  aurg. 


'  Metl.  ohaetvat.  and  inq.    Vol.  III. 
'  Chirurg.  Wahrnehuiungeii.    BJ.  II. 
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Tlie  same  opinion  was  held  by  Dazille,  Chalmers,  Bajon,  Hillary, 
Diipuytreii  and  others.*  JH 

Whut  cold  causes  in  many  cases  follows  in  others  from  olhe^" 
kinds  of  nnfavoruble  inllueuces,  e.  g.,  from  improper  treatment 
of  the  wound.  Lately  E.  Rose  in  particular  has  advanced  this 
proposition,  and  supported  it  by  aiguments  drawn  partlj'  from 
his  own  experienee.  It  was  the  custom  in  St.  Domingo  tu  treat 
the  negroes  who  had  been  flogged  with  sharply  irritating  embro- 
cations to  protect  them  from  tetanus,  from  which  many  suffei-ec 
Dazille  abolished  this  treatment,  and  with  the  best  of  results, 

AVhat  Dazille  accomplished  among  the  negroes  may  be  a*-" 
serted  in  general  terms  to  be  true  of  the  present  age,  viz.,  that 
there  is  a  decrease  in  the  frequency  of  tetanus  among  tlifly 
wouTided  as  compared  with  former  times,  and  this  fact  is  decid- 
edly in  favor  of  the  view  advanced  by  E.  Rose  ;  for,  in  the  course 
of  time,  nothing  has  so  mucli  changed  as  the  treatment  of  wounds 
in  its  widest  sense.  Dickson  was  one  of  the  first  to  refer  to  th 
diminution  in  the  frequency  of  this  disease,  and  explained  it  b 
the  im}>roved  methods  of  treatment.^  There  are,  indeed,  no  com 
prehensive  statistics  in  regard  to  the  earlier  marine  and  lane 
wars  wliich  would  allow  of  a  direct  comparison,  but  isolated  dati 
still  ]iermit  an  approximative  judgment.  G.  Blanc  states  tha 
of  610  wounded  30  were  attacked  with  tetanus.*  J.  Lind  saw  5  dii 
of  tetanus  out  of  6  cases  of  amputation,'  and  others  have  mad< 
similar  reports.  Modern  history  has  only  one  such  example  to] 
offer,  namely,  the  battle  at  Lyon  in  the  year  1834,  where  of  2' 
wounded  12  died  of  tetanus.  On  the  otlier  hand,  the  great  wa 
of  the  present  day,  especially  the  American  civil  war  and  th( 
last  contest  between  Germany  and  France,  show  no  such  propor 
tion  of  cases  of  tetanus  among  the  great  numbers  of  sick  an 
wounded,     (According  to  a  report  in  regard  to  Werder's  corpi 


'  An  intere.sting  story  concerning  tiiismns  neonatomm  is  told  of  a  midtrife  who 
■enao   of  beat  was   dimiuiahthd  after  a  aickuiitis,  so  that  she  pre|>ared  too  hot  batli 
for  her  little  charges,  and  lost  suoh  an   unnsnal  number  of  ohLldren  from  trtBrnn 
that  the  attention  of   the  offlciala  was  attracted  thereby  (oral  oommnnication  of 
Zicimuteii). 

'  Med.  chir.  trans.    Vol.  VIL 

*  Diseases  of  seameu.  *  An  esay  on  the  most  effect,  meaoa,  eta 


ETIOLOGY. 


327 


among  24,262  sick,  with  7,182  wounded,  there  were  45  cases  of 
tetanus). 

It  is  consequently  ])ral>;ible  that  very  differeuL  influences  may 
contribute  to  llie  tjccurreuce  of  tetanus  among  the  wounded  ;  but 
necessarily  the  operation  of  so  heterogeneous  inlluences  must 
agree  in  one  point.  Most  of  the  facts  tend  to  jnove  tliat  the 
common  result  of  these  intluences  is  a  peculiar  irritative  coudi- 
tiou  of  the  peripheral  nerves. 

The  facts  which  prove  the  orig'm  of  tetanus  through  centiijpietal  coaduction  of 
disturbances  in  the  peripheral  nerves  will  be  given  later.  In  an  etiological  point 
of  view  the  ptjriphwnil  nervoiH  irritatimi  is  the  only  jioinl  wherein  the  tlifTurent 
cauaes  agree.  Certain  examples  puiiit  still  more  deciilcdly  in  this  direction.  Thus 
foreign  bodies,  especially  when  imbedded  in  nerve  trunks  (Henuen,  Dupuytren, 
KSclard),  are  a  special  source  nf  dau!|t>ri  bo  arc  al^o  thu  tearing  and  tvvi.Htitig  of 
nerves,  as  sumiitiuies  happens  fr«jui  the  ji[)jjlic-!itiuii  of  ligattireii  (Brodie,  Duzillc, 
and  olben>},  and  hence  certain  tiprrutioiis  that  arc  iitt(.'udi.'d  M'ilh  special  liabil- 
ity to  the  accident  (castration,  for  I'xampU-).  The  Banie  may  likewise  be  said  of 
ascending  neuritis.  From  the  analogy  existing  between  these  and  other  facts,  we 
know  th.it  in  all  such  corulitions  the  disturbances  are  less  likely  to  bo  due  U\  posi- 
tive interruption  of  conduction  and  destruction  of  nerve-libres  than  to  wounding 
of  the  nerves  with  retcultuu  of  their  conductive  power. 
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The  etiological  conditions  already  mentioned  hold  true  also 
in  the  tetanus,  or,  as  it  is  usually  called,  the  trismus  of  the  new- 
born. The  condition  of  the  wound  at  the  umbilicus,  like  that  of 
wounds  in  general,  shows  no  dvHnite  and  regular  changes.  In 
most  cases  it  is  perfectly  heakliy. 

Tetanus  occurs  also  in  connection  with  ]>arturition  or  after 

rtion  ;  but  this  is  exceedingly  rare.  Here  too  we  have  condi- 
tions whicli  ma}'  be  considered  similar  to  a  wound. 

Man^'  cases  of  so-called  sijoiituiieous  tetanus  may  perhaps 
be  regarded,  etiologically  speaking,  as  belonging  to  traumatic 
tetanus,  since  in  persons  thus  affected  diseased  processes  have 
been  found  in  the  interior  of  the  budy  which  may  have  given  rise 
to  a  state  of  irritation  in  the  peripheral  nerves  of  internal  organs. 
The  variations  in  this  respect  shown  by  dilTerent  cases  are 
almost  as  numerous  as  the  cases  themselves,  and  it  is  of  course 
generally  impos.sible  to  estaljlish  the  real  causative  connection 
between  these  conditions  and  tetanus. 
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Intestinal  worms  arc  more  frequently  accused  of  being  the  cause  of  tetanus  than 
anything  else,  and  the  proof  is  also  derived  exjuvantibut.  But  tetanus  has  likewise 
been  observed  in  many  other  diseases.  Bright  saw  it  in  acute  rheumatism,  with 
pleuiiay  and  pericarditis;  Rosenthal,  in  ulceration  of  the  rectum.  I  hare  myself 
seen  a  young  man  die  of  tetanus  which  appeared  during  an  attaclc  of  pleurisy  with 
exudation.  If  such  conditions  a*  tlie  irritation  of  worms  are  suffident  to  produce 
tetanus,  it  follows,  as  a  matter  of  course,  that  the  cause  of  the  affection  may  often 
escape  observation  even  on  a  post-mortem  examination. 

Concerning  the  relation  between  tetanus  and  the  fact  of  hav- 
ing taken  cold  no  more  can  be  said  than  with  regard  to  the  origin 
of  other  diseases  that  result  from  catching  cold.  The  statements 
of  patients  on  this  point  are  often  very  decided :  a  rapid  change 
of  temperature  accompanied  with  a  severe  chill,  staying  in  a 
moist  room,  sleeping  on  the  damp  ground,  being  wet  through 
while  in  a  perspiration, — these  are  often  the  starting-points  for 
the  disease. 

Some  points  still  remain  to  be  mentioned  in  the  etiology  of 
tetanus  in  general,  which,  however,  contribute  but  little  to  the 
understanding  of  the  nature  of  its  origin.  Thus  statistics  show 
an  excess  of  males  over  females ;  youth  and  middle  age  are  also 
numerically  more  severely  taxed  than  advanced  age.  So,  too, 
the  robust  and  muscular  are  said  to  be  more  frequently  attacked 
than  the  feeble. 

Pricdricli's  tables  give  233  cases  of  traumatic  origin,  210  of  which  were  males 
and  42  females ;  Curling  found  112  males  and  16  females.  According  to  the  col- 
lection made  by  Tltanihayn,  which  comprised  the  statistics  of  Poland,  of  Lawrie, 
and  other  reports  from  Qhisgow,  and  110  other  cases,  820  occurred  among  males 
and  08  among  females.  Yet  these  numbers  do  not  give  the  true  proix>rtion,  since 
in  traumatic  tetanus,  to  which  most  of  these  cases  belong,  the  greater  liability  to 
injury  among  men  must  be  considered.'  The  statements  in  regard  to  new-bom 
children  vary. 

If  the  newly  born  are  left  out  of  consideration,  the  statistics  of  Friedrich  show 
that  the  greater  proportion  of  those  attacked  are  between  fifteen  and  twenty  years 
of  age ;   according  to  Thamhayn  they  are  between  ten  and  thirty. 

According  to  the  testimony  of  many  physicians  the  mental 
condition  has  also  an  influence  upon  the  occurrence  of  tetanus, 

'  Spc.  in  regard  to  this,  among  other  references,  Med.  Times  and  Oaz.,  1831.  YoL 
XXIX.  p.  376. 
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Thas  military  surgeons  hare  noticed  the  disease  more  frequently 
among  the  conquered  titan  among  the  victors.  Latelj*,  Eiichsen 
in  particular  hasem]»hasized  tine  importance  of  psy<;hical  impres- 
sions ;  it  is  claimed  that  severe  friglit  alone  may  be  sufficient  to 
excite  an  attack.' 

A  very  large  number  of  cases  of  poisoning  are  characterized  by 
the  occurrence  of  muscular  si>asms  ;  yet  the  nature  and  succes- 
sion of  these  spasms  vary  much  with  different  poisons.  The 
prototype  of  an  agent  which  may  produce  spasms  is  strychnia. 
By  this  poison  the  extensors  are  especially  tlirown  into  tetanic 
contractions,  and  there  is  ojiisthotonos.  Hence,  the  tetanic 
spasms  of  strychnia  are  clinically  very  similar  to  tetanus,  and,  in 
dividing  this  disease  according  to  its  etiological  factors,  a  variety 
called  toxic  tetanus  has  been  introduced,  and  strychnine  poison- 
ing has  often  been  regarded  as  the  type  of  this  form. 

The  cauae  of  this  Btryehnine  spaam  is  to  be  found  in  an  abnormally  increased 
irritability  of  the  gray  substance  of  the  spinal  cord,  so  that  very  slight  irritations, 
which  would  otherwise  have  no  effect,  are  able  to  eicito  severe  gcucral  reflex 
motions.  The  arteries  are  contracted,  the  blood-preasuro  ia  increased  \)y  irritation 
of  the  vaso-motor  centres.  The  irritability  of  the  pcri]>l»crBi  nerves  is  not  thereby 
increased,  the  irritability  of  the  sensitive  nerTca  secma  even  to  be  diiniuished. 

Brucine  is  very  nearly  allied  to  strychnia  in  its  effect ;  but  it 
is  somewhat  weaker  in  its  action.  An  alkaloid  is  also  found  in 
opium,  which  is  capable  of  exciting  very  severe  spasms,  namely, 
thelmin.  Ergotismus  spasraodicus  is  characterized,  in  severe 
cases,  by  ]iainful  contractions  of  the  flexors  or  by  general  teta- 
nus, besides  other  .symptoms;  hence,  ergotin  belongs  to  the  group 
of  tetanizing  agents.  Picrotoxin  and  coffein  also  possess  similar 
pecnliaritiea  This  is  by  no  means  a  complete  enumnration  of 
the  poisons  which  exert  a  tetanizing  action  ;  several  others  have 
this  influence. 

Tetanus  occurs  also  in  animals  under  the  same  conditions 
under  whieli  it  occurs  in  men,  especially  in  liorses,  goats,  and 
sheep.  There  are  i>eriodical  and  local  variations  in  the  frequi'ucy 
of  tetanus  in  animals  also;  traumatic  tetanus  is  likewise  the 
most  frequent  variety,  and  is  especially  common  after  castration^ 
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General  Description  of  the  Disease. 


Tetanus,  as  a  rule,  begins  with  mild  symptoms  which  gradu- 
ally increase  in  severity  to  the  maximum.  The  patients  feel  at 
lirst  u  sense  of  stiffness  in  the  neck,  together  with  diminished 
niobLIity  of  the  lower  jaw  and  tongue  ;  dt^lutition  is  difficult. 
There  is  no  constitutional  disturbance,  only  a  painful  tension  is 
felt  in  the  above-named  group  of  muscles.  Then  an  increase  in 
tho  symptoms  follows  at  a  slower  or  mere  rapid  rate;  the  stiff- 
ness becomes  moi-e  m:u-ked  and  extends  to  the  muscles  of  the 
back  and  of  the  abdomen  ;  finally,  all  the  muscles  of  the  trunk 
may  be  itnj^licated.  The  ]»ri'ponderance  in  the  action  of  the  long 
extensors  of  the  spinal  column  is  so  great  that  the  back  is  bent 
with  its  convexity  forwards,  while  the  head  is  drawn  back.  The 
facial  muscles  of  expi-ession  also  become  stiff,  and  this  gives  to 
tho  featun's  a  characteristic  ajipearance.  Finally,  the  muscles 
of  the  ;^>xtivinitios  may  be  affected  with  the  spasms ;  only  the  fon^vj 
arms  and  hands  frequently,  according  to  some  authors  alwaviit^ 
remain  unaffected,  at  least  among  adults.  The  succession  in 
which  the  separate  groups  of  muscles  are  attacked,  therefor**,  is 
in  a  descending  order.  The  cramp  gives  the  contracted  muscles 
a  board-like  haixlness,  and  opposes  considerable  resistance  lo 
voluntary  motions  and  also  to  passive  motions,  because  of  the 
iuij)Ossibility  of  causing  relaxation  of  the  antagonists.  Some- 
times the  whole  body  can  be  raised  up  by  the  head,  like  a  lifeless 
pillar.  The  power  of  swallowing  is  very  much  interfered  with, 
and  the  voice  is  generally  altered. 

The  consciousness,  the  intelligence,  is  not  disturbed,  exce] 
in  a  few  cases  just  before  death  ;  but  generally  there  is  compl 
sleeplessness.  The  tonic  sjvisms  are  continuous  ;  they  extend 
from  above  downwards  and  increase  in  intensity.  Death  may 
soon  end  the  scene  without  the  development  of  other  eyiuptoms. 
E.  Rose  has  especially  described  this  course  as  typical  of  acut« 
tetanus.  Yet  this  picture  is  not  the  rule ;  much  more  frequently 
paroxysmal  exacerbations  of  the  tonic  spasms  are  seen,  which 
last  some  minutes  and  then  give  place  again  to  the  previous 
rigidity.     These  attacks,  in  which  the  muscles  contract  to  theii 
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utmost  limit  with  lightning  rapidity,  give  the  body  the  severest 
shocks  ;  they  occur  spontaneously  or  upon  any  intended  motion 
as  well  as  upon  the  most  insiguifit-aut  irritation  applitnl  to  the 
periphery  and  tlic  nerves  of  special  sense.  Of  course,  the  roHex 
irritability  is  incr<-us<'d  to  a  high  degree.  These  shocks  may 
follow  one  another  in  rapid  succession  so  that  the  character  of 
clonic  spasms  is  assmiK.'d.  The  frequency  witli  wliirh  these 
paroxysms  are  repeated,  and  this  may  be  evei-y  half  liour  or 
oftener,  is  of  great  consequence  in  estimating  the  severity  of  the 
case  ;  for  a  larj^e  number  of  patients  die  during  t!ie  paroxysms. 
With  the  increase  of  the  tonic  spasms  the  constitutional  symp- 
toms become  more  serious,  for  by  the  rigidity  of  the  thoracic 
muscles  the  respiration  is  interfered  with,  and  the  descent  of 
the  diaphragm  is  liind<nvd  by  the  contraction  of  the  abdominal 
muscles.  The  patients  experience  a  sensation  of  oppn-ssion  and 
anxiety,  they  complain  of  pressure  in  the  pit  of  the  stoinach, 
they  are  restless,  and  from  the  curvature  of  tlie  vertebral  column 
can  find  no  easy  posture  in  which  to  lie.  The  muscular  contrac- 
tion generally  causes  severe  crami)-l ike  pains,  and  tlie  tormenting 
thirst,  and  frequently  also  the  hunger,  which  cannot  be  siuislied 
on  account  of  the  locked  jaw,  join  to  make  the  whole  condition 
of  the  patient  one  of  terrible  torment. 

Micturition  is  either  normal  or  there  is  retention  of  urine, 
which  is  secreted  in  diminished  quantity  ;  involuntary  urina- 
tion is  very  rare.  Evacuation  of  the  bowels  is  always  very 
sluggish. 

The  skin  is  generally  covered  with  profuse  perspiration.  The 
temperature,  as  a  rule,  is  normal  in  this  disease,  or  but  slightly 
raised ;  it  may,  however,  be  enormously  high,  though  tliis  is 
generally  the  case  only  just  before  death. 

As  a  rule,  in  the  beginning,  and  often  also  in  the  further 
course  of  the  affection,  the  pulse  is  only  moderately  accelerated 
to  8()-90  beats  ;  after  longer  duration  it  rises  to  100,  or  even  to 
120:  but  just  before  death,  with  the  increase  of  the  temperature, 
the  frequency  is  much  greater,  rising  even  to  180. 

At  this  stage  a  slight  delirium  may  also  appear. 

By  the  paroxysms  of  spiisius  the  sufferings  of  the  patient  are 
all  greatly  increased  ;  the  pain  grows  more  severe  in  proportion 
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to  the  araount  of  contraction  ;  the  dyspnoea  becomes  so  great  as 
to  tlircatcn  suffocation.  This  is  said  to  occur  from  spasmodic 
closure  of  the  glottis,  as  well  as  from  spasm  of  the  diaphragm. 
But,  in  my  opinion,  the  immediate  danger  of  the  dyspnoea,  as 
causing  a  fatal  termination,  has  been  exaggerated,  since  the 
narcotism  from  carbonic  acid  causes  a  relaxation  of  the  spasms, 
and  hence  a  diminution  of  the  danger  to  life.  The  patit-^uts 
become  cyanotic,  to  be  sure,  but  tlie  sudden  occurrence  of  death 
certainly  depends  in  most  cases  upon  stopping  of  the  heart. 

In  by  far  the  majority  of  cases  the  disease  proves  fatal :  from 
the  rapidly  increasing  muscular  stiffness  or  from  the  attacks  of 
spasms,  generally  in  consequence  of  tlie  cardiac  paralysis. 
Finally,  tlie  fatal  termination  may  occur  with  the  characteristics 
of  weukm.'ss  and  exhaustion  caused  by  the  frequent  spasms  and 
the  consequent  difficulty  of  propelling  the  blood  through  the 
lungs,  and  gradual  weakening  of  the  circulation  ;  or  the  spasms 
relax,  ttmre  is  increased  rapidity  of  the  pulse  and  rise  of  ttMu- 
perature,  and  the  patient  dies  thus.  The  fatal  termination 
occuj's  generally  within  the  first  five  or  six  days, or  even  sooner 
— rarely  later;  yet  cases  are  known  where  death  from  exhaus- 
tion has  occurred  as  late  as  the  twentieth  day.  The  establish- 
ment of  convalescence  is  always  gradual,  generally  occurring  in 
cases  where  the  greatest  severity  of  sjMnptoms  has  not  been 
reached  ;  there  is  then  a  successive  abatement  of  the  attacks, 
and  also  of  the  tonic  spastns.  Many  weeks  or  more  may  elapse 
before  complete  return  to  health.  Sometimes  tlie  patients  feel 
themselves  to  have  entirely  recovered,  only  a  stiffness  of  the 
muscles  and  difficulty  in  moving  still  remains  some  time  longer. 
Severe  suljspquent  disturbance,  deformities  and  curvatures  from 
persistent  contractions  are  indeed  described,  but  it  is  at  least 
questionable  whether  these  belong  to  tetanus. 

In  children  also  tetanus  may  consist  exclusively  of  a  tonic 
spasm,  without  clonic  convulsions.  The  spasm  begins  as  tris- 
mus, and,  indeed,  in  many  cases  it  remains  limited  to  the  locked- 
jaw  ;  hence  the  designation  irismns  has  been  specially  employed 
therefor.  Even  before  the  disease  is  fully  established,  the  ehil- 
dn^n  are  restless,  cry  out  often,  and  frequently  lay  hold  of  the 
breast,  to  let  it  go  again.    To  the  tonic  spasms,  which  extend 
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downward,  but  also  implicate  the  extremities  more  frequently 
than  with  adults,  may  l>e  united,  as  iii  adults,  the  severest  par- 
oxysms, which  are  brought  on  iu  part  by  insigniiieant  peripheral 
irritations,  because  of  the  increased  reflex  irritability.  Among 
nurslings  the  disease  leads  rapidly  to  collapse,  signs  of  which 
are  quickly  seen.  Deatii  may  occur  in  a  few  hours  ;  it  com- 
monly takes  place  on  tlie  second  or  third  day.  The  fatal  tenui- 
natioD  is  very  seldom  delayed,  and  recovery  is  yet  more  uncom- 
mon, even  when  the  spasms  are  limited  in  extent  or  amount 
simply  to  trismus. 
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xtemally  tlie  dead  body  shows  no  peculiar  changeg.  Usu- 
ally rigor  mortis  sets  in  rather  soon  after  death,  depending 
doubtless  upon  the  strong  acid  reaction  in  the  previously  active 
muscles.  According  to  Curling's  statement,  the  rigor  is  more 
p«?rsistent  and  more  fully  developed  tlian  is  ordinarily  the  case. 
Although  the  rigor  mortis  occurs  early,  yet  the  muscles  which 
were  contracted  during  life  relax  first,  for  the  cause  which 
^kxcited  the  tonic  spasms  ceases  to  act  with  death,  and  has  noth- 
ing in  common  with  the  rigor  mortis. 

According  to  the  obserirattons  of  Nysten,  tlie  rigor  gpnerally  acts  in  many  hours 
ifter  death,  after  the  spasm  has  previously  entirely  diaa|)pearcd ;  tliis  stati'tiient 
u  also  cuiiiiimcd  by  Wedemeycr,  WuDderlich,  and  others.  Souiiikt  mitintain&  tliiit 
be  has  seen  the  apasm  of  the  niusclui*  of  the  jaw  piiss  immediately  into  rigor  mortis. 

K      For  a  long  time  changes  have  been  sought  in  the  central 

■Dervous  system  of  persons  who   have  died  witli   tetanus.      In 

Hbarlier  records,  too.  many  positive  results  are  found,  especially 

^boncerning  the  condition  of  the  spinal  cord.     J.  Gimelle  gives 

an  exhaustive  resume  of  the  results  of  autopsies.     Yet  most  of 

the  changes  mentioned  consist  chiefly  in  anomalies  in  the  blood 

supply,  hypenemia  of  tlie  cord  and  of  its  membranes.     Similar 

reports  are  made  concerning  the  changes  in  the  cranial  cavity. 

Sometimes  extravasated  blood  and  collections  of  serum  were  also 

found. 

These  and  similar  results  were  considered  by  many  phy- 
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sicians  sufllcient  to  give  tetanus  a  place  among  inflammatory 
diseases,  esp^nMiilly  of  tlw  contra!  coiulnctiiig  apparatus.  In 
individual  casoa  unmistakable  signs  of  iiitlammation  and  soft- 
ening were  indeed  found  whereby  tlie  infiammatorj  nature  of 
ti'tanos  seemed  to  be  established  beyond  a  dovibt.  But  it  was 
aft<'r\vards  evident  that  iu  same  of  tliese  positive  reports  other 
pathological  processes  had  been  confounded  with  the  conditious 
above  named  (Fnnk) ;  then,  again,  the  many  negative  results 
fiven  could  not  be  ignored  {Beiij,  Brodie,  OlHvier,  and  otliers, 

lougli  Ollivier  declar^^d  in  favor  of  the  existence  of  spiiml 
meningitis);  and  finally,  the  statements  with  regard  to  ths 
existence  of  hypenemia  of  the  cord  and  its  membranes  had  to 
be  referred  in  part  to  post-mortem  suggillation,  since  the  p^^ 
caution  has  not  always  been  taken  to  hxy  the  body  upon  its 
abdomen.  Hence  the  question  still  remained  open  when  Roki- 
tansky  described  a  proliferation  of  connective  tissue  in  the  form 
of  einhryonic  tissue  as  being  a  constant  condition  in  tetanus. 
Rokitansky  found  this  foreign  gray  substance  scattered  through 
the  white  substance  in  the  cord.  The  bulk  ol  the  cord  was 
increased  ;  it  swelled  up  and  bulged  out  more  than  usual  on 
section,  and  had  a  firm  elastic  consistency,  TJie  principal  micro- 
scopical changes  were  an  increase  of  nuclei  and  destruction  of 
the  nu'duUary  substance  ;  here  and  there  agglomerations  of  fat 
granules  were  found,  and  a  few  amyloid  bodies.  The  substance 
in  questiou  is  found  after  death  in  a  number  of  diseased  condi- 
tions, and  may  finally  change  into  fibrous  connective  tissue  or 
into  indurated  tissue;  but  in  view  of  the  rapid  and  extensive 
destruction  in  tetanus  it  does  not  reach  this  point. ^  Rokitansky 
found  a  similar  change  in  the  peripheral  nm'ves. 

This  discovery  of  Rokitansky  was  fully  confirmed  by  H. 
Denimo  iu  many  cases  ;  the  increase  of  connective  tissue  was 
furthermore  recognized  by  E.  Wagner  in  Wuuderlicli*s  cases, 
and  in  Fechner's  cases  the  same  changes  were  found  in  the  ante- 
rior and  lateral  columns.  The  statements  of  Rokitansky  have 
not  received  any  further  confirmation.  I-rt\vden  has  proved  that 
the  changes  found  by  Rokitansky  and  Demmc  are  not  constant, 
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and  in  part  depend  upon  deceptive  appearances,  the  result  of 
imperfect  methods  of  examination.* 

More  recently,  in  addition  to  many  negative  results  of  post- 
mortem examinations,  i?oni<i  few  observations  have  been  made 
public  in  which  demonstrable  changes  liad  taken  place.  Lofk- 
hart  Clarke,  in  particular,  has  described  such  changes  ;  besides 
great  hypeneiTiia,  he  found  centres  of  softening  in  the  gray  sub- 
stance, and  also  in  the  white  substance.  Yet  he  did  not  con- 
sider that  the  group  of  tetanic  symptoms  depended  nj)nn  these 
changes.*  Dickinson  has  likewise  described  masses  of  exudation 
found  in  the  graj''  and  white  substance,  by  which  a  destruction 
and  crowding  aside  of  the  tissues  was  produced.*  Michaud  also 
fonnd  hyperffimia  and  dilatation  of  the  vessels,  and  an  abundant 
increase  of  nuclei.*  Benedikt  fonnd  in  one  case  hyperaimia  of 
the  spinal  cord,  especially  about  the  cells  of  the  anterior  cornua, 
and  granular  dcgenenitton  of  the  cells,  but  no  increase  of  nuclei.' 
Notwithstanding  these  positive  results,  those  castas  must  also  be 
taken  into  account  in  which  careful  examination  shows  no  such 
changes.  The  only  chatige  usually  met  with  is  increased  fulness 
of  the  vessels.' 

With  regard  to  the  condition  of  the  peripheral  nerves,  espe- 
cially in  traumatic  tetanus,  the  older  reports  state  tliat  marked 
changes  were  frequi'ntly  to  be  seen  at  the  seat  of  the  wound. 
Foreign  bodies  were  found  imbedded  in  the  nerve-trunks  ;  tlie 
nerves  were  crushed  and  torn  ;  there  was  also  inflamnuitiou  and 
thickening,  but  alwa^'s  confined  to  the  vicinity  of  the  injury. 
The  observations  of  Lepelletier  were  hence  of  importance,  he 
being  the  first  to  describe  the  occurrence  of  an  ascending  neuritis 
in  one  who  died  from  tetanus.^    Then  Froriep  in  several  cases 


I 


'  Virchow's  Archiv,   Bd.  XSTVI.  lSn3. 

»  Mel  chirurg.  Trans.  Vol.  XLVIIL  ISOn. 

«  Ibi,J.   Vol.  LI.   1^8. 

•  Arch,  de  phys.  normal  ct  path.  1872.  aud   Friedreich,  Die  progressive   Muskel- 
■trophie. 

•  Ner^enpath.  nnd  Elcktroth.  1874.  p.  270. 

'  In  ttine  csmna  which  he  exnmined,  E.  Rose  fotrad  an  Increase  of  the  weight  of  the 
bcain  Above  the  average,  which,  however,  was  only  a  secMndaiy  phenomenou. 
'  B«vne  Mid.  1827.  torn.  IV.  and  in  Curling,  I.  c. 
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found  red  spots  and  varicose  swellings  of  the  nerves,  alternating 
witii  parts  which  remained  healthy,  and  this  change  extended 
from  tile  seat  of  the  injury  to  the  spinal  cord.'  Similar  changes 
were  mentioned  by  Curling.  This  condition  of  neuritis  ascend- 
ent, though  not  constant  (Hasse),  has  yet  been  found  repeatedly, 
and  is  of  great  value  in  the  explanation  of  the  whole  process. 

Changes  of  an  inttararaatory  character  in  the  sympathetic 
nerve  have  been  mentioned  by  some  observers,  as  by  Aronssohn, 
Dnpuy  and  Audral.  Swan  considered  these  changes  in  the  sym- 
patlit-'tie,  especially  in  the  cervical  and  the  semilunar  ganglia,  as 
being  of  great  value  in  exphinutiou  of  the  nature  of  the  disease, 
but  the  existence  of  these  changes  has  not  been  further  con- 
firmed. 

The  'nolvntary  muscles  have  generally  a  pale  color ;  frequently 
rupture  of  individual  bundles  and  extravasation  of  blood  can  be 
seen,  and,  indeed,  this  rupture  of  the  muscles  may  be  very  exten- 
sive, More  frequently,  still,  these  lacerations  are  only  microsco- 
pic. In  single  cases  fatty  degeneration  of  tiie  muscles  has  also 
been  record(;d.'  (According  to  J.  Kanke  the  amount  of  fat  con- 
tained in  the  muscles  increases  during  tetanus.) 

The  statement  of  Desportes  that  the  Ihtghs  were  sometimes 
fractured  by  the  power  of  the  muscular  action  is  rather  incred- 
ible, d 

For  d  long  time  the  greatest  attention  was  paid  to  the  question  whether  th« 
heart  is  affected  in  tetanus.  In  a  case  observed  by  Howsliip,  at  tlie  autopsy, 
eleven  hours  after  denth,  the  heart  waa  found  extremely  contracted.  Watson  also 
Bnw  the  heart  strongly  contracted  and  hard  as  cartilajje.  No  doubt,  these  con- 
ditions depended  upon  rigor  mortia.  In  one  case  of  strychnia  poisoning  Rosen- 
thal found  numerous  rupturea  of  the  muscular  fibres  and  small  cstravosationa.  This 
circumstance  merits  no  special  discussion. 

The  changes  in  the  internal  organs  are  not  always  constant, 
and  are  either  accidental  or  secondary.  Thus  there  may  be 
hypostasis  and  oedema  in  the  lungs,  or  ecchymosis  in  the  pleui-a. 
The  liver  is  generally  described  as  anemic,  the  spleen  as  small 

'  Neue  NotiMB.  1837.  Bd.  I. 

'  The  ch&ngea  in  certain  organs  known  to  bo  produced  by  an  elevation  of  the  tem- 
perature of  the  body  are  rarely  found  in  tebaaoaj  beouuM  the  hig'h  tempeiature  ia  tun- 
atly  only  of  short  duration  just  before  death. 
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and  containing  little  blood.  The  intestines  are  normally  dis- 
tended or  gri,^utly  contracted,  in  some  cases  hyperiemic  (M 'Ar- 
thur). The  kidneys  either  show  no  change  or  tliey  are  overfilled 
with  blood,  cyanotic.  Parenchymatous  changes  in  the  kidneys 
are  more  rare.  Griesinfjer  found  them  once,  and  tliey  must  be 
suppo:5ed  to  have  existed  in  those  cases  of  tlie  disease  observed 
by  Kussmaul.  The  pharynx  and  ossophagus  were  found  greatly 
contracted  by  Larrey,  and  the  mucous  membrane  of  a  lively  red. 
In  newly  born  children,  besides  many  negative  cases,  tliere 
have  b<'en  noted  more  frequently  than  in  adults  serous  transu- 
dation into  the  vertebral  canal,  over-distention  of  the  blood-ves- 
sels of  the  membranes  and  extravasations  of  blood  into  the  brain 
and  cord ;  but  the  same  weight  only  is  to  be  aitached  to  tliese 
changes  as  has  bi,*en  mentioned  above.  The  umbilical  wound  has 
been  found  changed  in  various  ways,  bat  often  enough  tliere  has 
be»?n  nothing  noticed  at  this  spot,  or  the  changes  were  exactly 
like  those  found  on  perfectly  healthy  children.  Dr.  Schoeller 
frequently  noticed  an  iiiHaiiiruatioii  of  the  umbilical  arteries.  In 
some  cases  ])hlebitis  is  also  found,  or  intlammatiott  of  the  peri- 
toneum in  tire  vicinity  of  the  umbilicus. 


Pathogenesis. 

The  symptoms  wliich  are  found  in  a  case  of  tetanus  point  to  a 
disease  of  the  central  nervous  system ;  but  it  is  inadmissible  to 
consider  tetanus  as  an  iiiflamnuUiou  of  the  spinal  cord,  as  was 
formerly  done ;  tlie  anatomical  changes  of  the  cord  do  not  sup- 
port such  a  vimv,  and  they  are  also  too  inconstant.  Neither  can 
the  existence  of  a  degenerative  process,  with  proliferation  of  con- 
nective tissae,  in  the  sense  indicated  by  Rokitansky,  be  proved  ; 
this  anatomical  explanation  appeared,  from  the  beginning,  to  be 
insufficient  to  account  for  the  symptoms,  since  the  anatomical 
changes  con-espond  to  no  simple  form  of  disease,  but  the  same 
changes  are  found  in  connection  with  very  different  diseased  con- 
ditions (Demme,  Wunderlich). 

The  lack  of  a  satisfactory  anatomical  basis  on  the  one  hand, 

and,  on  the  other,  the  manifold  peculiarities  in  the  course  and 

the  origin  of  tetanus,  have  repeatedly  given  rise  to  the  snppo- 
VOL.  xrv.-23 
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eition  that  this  disease  is  the  rf^sult  of  infection.  Among  others,^ 
Ileiberg  has  sought  to  establish  this  theory  ;  he  declares  tliat 
tetanus  is  a  blood-poisoning  in  which  the  tonic  spasms  are 
excited  by  clianges  in  the  muscles  themselves,  while  only  thoj 
clonic  spasms  are  caused  by  reOex  action.'  This  hy])0thesi8, 
however,  is  so  arbitrary,  and  is  in  opposition  to  so  many  facts, 
that  it  may  be  dismissed  without  further  consideration. 

As  a  more  accurate  knowledge  of  reflex  manifestations  was  I 
obtained  it  was  seen  that   tetanus  depended   on  reflex  action^ , 
the  muscular  spasm  being  retlex.    This  view  was  supported  esp>e-' 
cially  by  Romberg,  who  looked  upon  the  increase  of  the  re/lex 
irritahllili/  as  the  chief  element  in  tetanus,  this  increased  irri- 
tability being  gradually  developed  under  the  intluence  of   tht* 
peripheral  irritation.     According  to  this  view  a  tj'pical  example 
of  the  combination  of  tetanic  symptoms  was  found  in  the  teta- 
nus due  to  strychnia  poisoning,  which  does  indeed  depend  upon 
an  exaggerated  irritability  of  the  gray  substance  of  the  spinal 
cord.     This  explanation  is  doubtless  sufficient  for  certain  forms 
of  toxical  spasms,  especially  that  due  to  strychnia  poisoning; 
yet  the  intluence  of  other  agents  which  give  rise  to  spasms,  as 
nicotin  and  pikrotoxin,  is  jirobably  exerted  directly  upon  the 
nervous  centres  which  cause  the  spasms. 

But  the  clinical  symptoms  of  tetanus  do  not  fully  agree  with 
those  of  strj-chnla  poisoning.  The  muscular  spasms  in  essential 
tetanus  are  at  lirst  continuously  tonic  in  the  niusrles  of  mastica- 
tion and  generally  also  in  those  of  the  neck  ;  gradualh'-  they 
increase  in  intensity  and  extend  downward,  but  there  are  no 
paroxysms. 

According  to  the  purely  reflex  theory  the  phenomena  in 
tetanus  must  be  connected  in  the  following  way  :  an  irritation 
from  the  periphery  is  carried  inward  in  an  unbroken,  regular 
cun-ent,  whence  it  follows,  according  to  Pflueger's  law,  that  in 
the  medulla  oblongata  the  transmission  of  the  motion  is  made  to 
sncli  motor  tracts  as  have  their  origin  therein  {muscles  of  the 
jaw,  of  the  tongue,  of  the  ORsophagus).  At  first  the  conduc- 
tion of  irritation  follows  only  the  primarily  affected  (injured) 
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nerve-fibres,  because  the  etiological  conditions  of  tetanus  cause 
abnormal  irritability  of  tliese.  Later,  the  reflex  irritability  in 
general  is  exaggerated,  so  that  tlie  irritation  of  any  sensitive 
libre  whatever  excites  general  redex  spasms.  According  to  this 
view  the  increased  reflex  irritability  is  an  abnormal  function 
which,  under  the  stimulated  conditions,  occurs  without  any  pri- 
mary anatomical  change. 

It  is  easily  seen  that  in  this  sense  the  reflex  theory  cannot 
be  unconditionally  accepted.  Thus,  those  cases  of  tetanus  which 
follow  a  wound  of  the  neck  or  of  the  occipital  i-egion,  the  connec- 
tion of  whieii  with  tetanus  cannot  well  be  denied,  are  scarcely  to 
be  explained  otherwise  than  by  direct  irritation  of  the  centres 
controlling  the  spasm.  It  cannot  be  easily  proved  whether  in 
other  cases  of  tetanus  a  direct  and  not  a  reflex  irritation  may 
also  occur.  Different  opinions  may  be  held  as  to  the  nature  of 
this  irritation.  It  is  possible  that  the  peripheral  irritation  acta 
upon  the  vaso-motnr  system  of  the  central  motor  organs,  so  tliad 
the  spasms  occur  in  consequence  of  reflex  disturbance  of  the 
circulation.'  The  disturbance  of  the  circulation  may  lead  to 
further  ]>athological  consequences,  especially  to  exaggerated 
reflex  irritability  which  may  arise  sooner  or  later  as  a  ]nu'ely 
spinal  symptom  in  the  course  of  tetanus.  But  it  is  also  possible 
that  there  may  be  a  progressive  extension  of  the  diseased  process 
from  the  affected  peripheral  nerve  towards  tlie  centre,'  which  acts 
directly  upon  that  as  an  irritation,  and  the  presence  of  ascending 
neuritis  in  some  cases  seems  to  give  support  to  this  view.  Ana- 
tomical changes  may  thus  follow  which  are,  at  least  partially, 
beyond  control,  but  which  need  by  no  means  always  be  the 
same. 

The  last  supposition  is  stipported  by  marked  analogies,  and 
if  these  are  followed  out  more  fully,  the  conclusion  is  reached 
that  tetanus  is  flrst  of  all  only  a  symptom  which  may  appear 
under  many  different  conditions. 


'See  BtneiUkt.  Nervcnpath.   u.  Elektroth.    1874    p.  ."JOS,   and  Heineeke,  Dcntaohe 
2eit»chr.  f.  Chirnrg    Bd.  I. 

'  See,  omoDg  others,  E.  IlUtig,  Unters.  fiber  das  Gehim   p.  192- 


340 


BAUER.— TETANUS. 


Analysis  of  the  Symptoms.  ' 

Tlip  time  which  elapses  betweim  the  occurrence  of  aa  injui 
and  the  outbreak  of  the  tetanic  symptoms  varies  greatly  ;  generJ 
ally  it  is  from  tive  to  ten  days,  bat  the  spasms  may  begin  after 
few  hours,  and,  on  the  other  hand,  weeks   may  intervene.     Ii 
rheumatic  cases  the  fact  of  having  taken  cold  ia  generally  recog- 
nized but  a  short  time  before  the  beginning  of  the  symptoms.] 
Among  the  new-born  the  disease  usually  appears  from  four  tc 
eight  days  after  birth,  but  may  be  delayed  longer,  until  the  Iour-| 
tHfUth  day. 

Oroetznor  nKMitiona  a  patient,  who  underwent  amjiutatiou,  wlio  wiis  attacked  witk 
tetanus  the  niuiiieiit  the  urural  nerve  was  inclmled  in  a  ligature,  and  died  after  sii 
hours.'  A.  very  marked  example  of  the  rapid  outl>reak  of  tlie  diaeasc  is  found  in 
tjiie  frequently  quoted  case  of  Robisnn  :  a  iief^ro  wounded  liiiuself  in  tlie  finger  with 
Apiece  of  porcutaia,  and  nftor  liulf  an  hour  was  attacked  with  tetanus.  On  the 
other  liaiiil,  very  Icmjj  intervals  are  also  known  to  occur;  Ward,  of  Manchester, 
reports  a.  case  whero  the  symptoms  first  appeared  ten  weeks  after  the  injury.' 
According  to  Fricdrich's  iaveutigatiuns,  in  one  cose  three  months  intcrTcned.  Mor- 
gan saw  one  cose  wherein  tetanus  appeared  two  months  after  the  wound  hc&led; 
the  autopsy  showed  that  a  spUiUer  of  wood  was  included  in  the  cicatrix.' 

The  first  symptoms  are  generally  almost  ini])ercoptible,  the 
very  earliest  changes  frequently  b<'ing  noticed  immediately  after 
awaking  from  sleep.  Yet  undefined  disturbances  of  the  general 
health,  and  pains  similar  to  rheumattsni,  which  are  hard  to 
define,  may  also  be  noticed  some  time  previously.  Renewed 
sensitiveness  of  the  wound,  with  shooting  pains  radiating  there- 
li'om,  may  also  be  included  in  the  list  of  these  so-called  prodro- 
mata.  The  coui.meuicement  is  occasionally,  though  rarely,  acute, 
with  a  single  marked  chill. 

Tlie  spasms. — The  tonic  spasms  usually  begin  in  the  muscles 
of  the  lower  jaw  and  oesophagus,  and  extend  downward  to  other 
muscles;  sometimes  the  attention  is  first  excited  on  protruding 
the  tongue.    At  first  the  lower  jaw  can  still  be  separated  from  the 


'  Der  Krampf,  insbesondere  dor  Wundstarrkrampf.  Bicalau,  1828. 
'  Aecordinjt  to  Uvrling,  1.  o. 
*  A  lecture  on  tetanus. 
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Tipper ;  swallowing,  even  ctiowing,  can  still  he  performed  ;  only  a 
stiffness  and  tension  is  noticed  in  tlie  neck.  Patients  with  these 
pyniptoms  ni:iy  still  remain  out  of  bed  for  some  days  in  tolerably 
good  condition.  But  the  increase  and  extension  of  the  symp- 
toms may  also  be  very  i-apid,  so  that  in  a  few  hours  the  disease 
is  fully  developed. 

It  is  stated  tlmf,  as  an  exceptional  form  of  the  disortler,  the  spasms  may  fii'Kt 
a[i[it.-ar  in  tlie  injured  part  and  extend  to  othtTs;  wliile  the  niusclps  there  are  con- 
tracted and  from  time  to  time  thrown  into  convulsions.' 

As  the  disease  progresses  the  jaws  are  more  fully  closed. 
Sometimes  the  two  rows  of  teeth  are  firmly  pressed  against  each 
other,  the  spasm  of  the  oesophagus  also  increases,  so  that  the 
introduction  of  even  small  quantities  of  lliiid  is  rendered  e.v- 
tremely  difhcnlt  and  fatiguing.  The  locked  jaw  cannot  be 
opened  by  any  power  that  can  be  used.  Speech  is  difficult,  and 
the  voice  is  altered  from  the  difficulty  of  moving  the  tongue,  and 
also  because  the  muscles  of  the  larynx  are  implicated.  As  tlie 
facial  muscles  of  e.\pression  are  affected  the  expre.ssiun  becomes 
quite  characteristic  ;  the  forehead  is  wrinkled,  tlte  eyebrows  are 
drawn  upward  as  when  one  is  fatigued,  the  ejes  are  staring  and 
motionless  ;  the  pupils  are  generally  contracted,  but  llifTe  is 
rarely  strabismus;  the  mouth  is  drawn  out  laterally,  the  corners 
are  drawn  down  and  the  teeth  are  partially  uncovered  by  the 
lips  ;  the  naso-labial  folds  are  strongly  marked.  In  this  way  the 
expression  of  the  face  is  gn^atly  altered,  and  there  is  seen  mir- 
rored in  it  a  singular  mingling  of  opposite  feelings.'  The 
patients  look  unusually  anxious  and  frightened,  but  also,  at  the 
same  time,  wildly  €'-xcited,  and  tlie  mouth  ia  in  a  half-laughing, 
half-crying  position  ;  hence  the  name  "risus  sardonicus."  The 
altered  features  of  the  pale  countenance  cause  the  patients  to 
a]ipear  older.  Thus,  Furr  stati'S  that  a  man  twenty-six  years  old 
was  taken  for  sixty.    The  stiffness  of  the  neck,  slight  at  first, 


'  Dupuiftren.  Trait,  tlieor.  et  prat,  dea  bless,  par  armea  de  guerre  ;  and  Kty^  Guy's 
hoap.  rep.   Vol.  V. 

'  Of  coarse,  this  minf^ling  of  expreHstona  nrifiea  fcom  an  undue  preponderance  in  the 
power  of  cert.iin  tnu»clen  during  a  general  Rpasraodic  contraction  of  all  the  mosoles 
supplied  \iy  the  facial  and  trifacial  ner\-e8. — Coaaalt  Kataig^  1.  o. 
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increases  until  the  head  is  firmly  fixed  backward.      The  stat 


nuMit  of  Curling  tliat  in  this  way  the  so-called  nutator  capitis" 
luay  change  its  action  and  become  an  extensor  muscle,  depends 
upon  a  false  idea  of  the  action  of  the  sterno-cleido-mastoid.  The 
long  extensor  muscles  along  the  vertebral  column  beud  the  back 
with  its  convexity  forward,  the  cheat  arches  forward  strongly'', 
BO  tliat  it  seems  very  broad,  and  the  body  may  tiually  rest  only 
on  the  occiput  and  sacrum.  The  epigastrium  is  sunkeu  in,  the 
abdomen  Hattened,  and,  like  all  the  contracted  muscles,  gives  a 
characteristic  sensation  of  hardness  to  the  touch.  In  this  way 
that  spasmodic  position  of  the  body  is  brought  about,  which 
according  to  old  custom  is  termed  opisthotonos. 

The  muscles  of  the  extremities  are  more  rarely  aflFected  by 
tonic  spasms,  those  of  the  legs  being  somewhat  more  liable 
thereto,  while,  according  to  E.  Rose,  the  forearms  and  hands 
invariably  escape ;  a  statement  also  made  by  other  observers. 
But  this  is  certainly  a  rule  with  many  exceptions,  as  is  easily 
shown  in  some  cases  by  trying  to  perform  passive  motions  with 
the  forearm,  when  the  incrnased  resistance  of  the  conti-acied 
muscles  will  be  perceived.  In  the  extremities,  too,  the  position 
of  extension  is  the  one  usually  assumed,  yet  in  single  joints  there 
may  be  Hexion.  Finally,  it  may  be  mentioned  that  spasuKxlic 
erection  also  occurs.  The  tonic  spasms  may  vary  in  the  differ- 
ent cases  in  extent  and  severity,  yet  they  are  characteristic  of 
tetanua.  In  some  cases  the  spasm  consists  from  the  beginning  to 
the  end  in  a  persistent  rigidity  of  the  muscles,  but  in  most  cases 
there  are  paroxy.sms  in  which  the  muscular  contraction  is  sud- 
denly increased,  to  remain  for  a  while  in  that  condition,  and  then 
again  to  yifld  to  the  previous  comparatively  relaxed  condition. 
This  sudden  and  universal  muscular  c(jnti'action  throws  the 
body  into  severe  spasm.  From  the  synchronous  traction  of 
antngonistic  muscles  tliere  is  generally  no  niarkrd  locomotion  of 
the  different  parts  of  the  body,  the  opisthotonos  becomes  more 
marked,  the  head  is  pressed  backward  into  the  pillow,  the  body 
is  thrown  forward  into  a  bow,  and  the  limbs  are  stretched  out 
with  a  severe  shuddering  of  the  wliole  boily.  The  tongue  may 
be  caught  between  tlie  teeth  aiul  be  severely  bitten.  The  attacks 
may  follow  each  other  so  rapidly  that  the  spasms  may  hare 
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more  of  a  clonic  character.  Trembling  of  the  muscles  seems  to 
bu  nire,  though  Wuiiderlieh  nml  Kussmaul  notked  it.  l>unni^ 
the  paroxysm  the  patient  becomes  cyanotic,  and  is  tormented 
with  a  sense  of  suffocation  from  the  cuntitiction  of  tiie  pliarynx 
and  glottis,  and  a  feeling  of  mortal  dread  :  he  foams  at  the 
mouth,  and  his  chest  seems  as  if  wi-dged  between  auyit."ldirig  pil- 
lars.  Tile  frequency  with  which  these  attacks  rucur  varies  in 
different  cases.  It  is  also  less  at  the  commencement  of  the  dis-* 
ease,  increases  during  its  course,  and  finally,  in  cases  which  end 
favorably,  or  towards  the  fatal  termination,  decreases  again. 
Sometimes  the  attacks  are  more  frequent  during  the  night  than 
during  the  day.  Thus  the  free  intervals  vary  from  ten  minutes 
to  hours.  Tiie  duration  of  tlie  s])a.sMKxlic  attack  also  varies  ;  as 
a  rule  one  or  two  shocks  run  thruugh  the  body  aiul  tlieu  tlieie  is 
rest  again,  but  the  severest  spasms  may  last  nmny  minutes, 
indeed,  with  slight  remission,  even  hours. 

Tlie  attacks  recur  in  part  spontnueously,  without  any  recog- 
nizable external  cause,  in  part  from  the  most  insignilicant  irrita- 
tion acting  upon  the  nerves  of  sensation,  or  the  organs  of  the 
higher  senses.  Frequently  a  proposed  voluntary  motion  gives 
rise  to  the  spasmodic  action,  and  tliis  is  espi^cially  thw  case  with 
efforts  at  swallowing,  so  liiat  the  disease  bears  a  resemblance  to 
hydrophobia.'  The  peripheral  impressions  which  give  rise  to 
general  spasms  are  frequently  extremely  insignificant;  the  rust- 
ling of  a  dress,  the  jar  of  a  step,  feeling  the  pulse,  iuv  sufficient. 
Kussmaul  correctly  remarks  that  often  a  grosser  irritation,  such 
as  pricking  with  a  needle,  causes  no  spasm,  especially  if  the  * 
patient  is  prepared  for  it. 

In  Irnumalic  cases  it  is  stated  that  touching  the  wound  will  sonietimea  very 
readily  ejccitu  an  attack.  A  sort  of  nura  is  also  described  which  sometimes  arises 
in  the  wound  before  the  attack. 

The  origin  of  tliese  spasms  has  already  been  discussed,  and 
but  little  remains  to  be  added.     The:  c-ondilion  is  one  mainly  of 


'  This  predominating  implication  of  the  inuHcle«  of  deglutition  m  not  very  frequent. 
Rote  supposes  that  thoM  oases  are  accompanied  with  spasms  of  deglutition  in  which 
the  exciting;  injnry  is  in  the  rejfioii  aupplieJ  by  the  cerebral  nerves.  Jio»t  designates 
these  cases  especially  as  cerebral  tetanus,  or  tetanus  faydrophobtcua. 
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tonic  spasms,  which  persist  continuously  while  conscionsness  is 
retained,  and  must  be  looked  upon  as  co-ordinated.  This 
circumstance,  as  well  as  the  order  in  which  the  muscles  are 
attacked  by  the  spasms,  shows  that  they  arise  directly  from  the 
ceutivs  which  control  the  spasms.  The  paroxysmal  exacerbation 
of  the  spasms  following  insignificant  irritations,  as  is  seen  in  the 
later  stages  of  the  disease,  must  be  looked  upon  as  due  to 
incivased  reflex  irritability.  Moreover,  observation  shows  tliat 
the  central  inhibitory  influence  over  reflex  action  is  in  its  normal 
condition,  for  the  attacks  are  more  easily  avoided  if  the  patient 
is  forewarned  in  regard  to  the  sensitive  impression.' 

Compared  with  the  spasms,  motor  paralysis  is  exceedingly 
rare  in  the  course  of  tetanus.  Some  observations  of  Rose  are 
inteivsting.  He  saw  paralysis  of  the  facial  nerve  in  cases  in 
which  the  injur}*  giving  rise  to  the  attack  was  in  the  domain  of 
the  facial.  This  exception,  according  to  the  correct  explanation 
of  Rose,  was  doubtless  dependent  upon  an  ascending  neuritis, 
which  may  all  the  more  readily  cause  paralysis  of  the  facial  in 
view  of  the  course  which  this  nerve  runs  through  the  osseous 
canal.  The  circumstance  that  the  paralysis  was  unilateral  is 
greatly  in  favor  of  this  view. 

Other  paralyses  have  not  been  noticed  in  the  course  of  the 
disease  ;  but,  as  terminations  or  s»«quela?,  not  only  have  weakness 
and  interfenMice  with  muscular  action  from  persistent  stiffness 
been  obsened,  but  also  paralysis. 

Strabismus,  which  is  sometimes  noticed,  is  usually,  according 
to  Wunderlich,  a  precursor  of  death. 

During  the  whole  course  of  the  disease  the  intelligence  is 
characteristically  clear  and  undisturbed  :  only  exceptionally  df>es 
delirium  ap]>ear  a  short  time  N^fore  death.  Tlie  higher  senses 
are  i\|ually  free  from  disturbance.  Sleeplessness  is  another 
charaotori<tio  symptom,  and  is  usually  persistent :  but  if  the 
patient  d<vs  fall  a>l«^*p,  the  sp:isms  entir*^ly  cease,  to  recur  when 
ho  awakes :  the  same  is  true  durinir  narcosis. 

With  the  ot-enrremv  of  the  t«^nic  spasms  the  (jenernl  health 

'  A  ilosfTiptior.  of  iho  ob.i3;rw  i=  t-«  is -soI««  vbi<^  occar  daring  their  actinty 
caacot  bo  ^;v,-r.  t.^-k  ;  in'r  the  r*li:u-=.*  of  tie  iacreased  mn5ca!ar  activity  to  the 
Bi«ta;u^-r7>ho«;$  of  tissa«  an  of  n-nsav  t:u«Ke:>«.  asid  are  therefore  briefly  mentaonad. 
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iS8erioii?lj  disturbed  ;  the  difficult  I'espirjition,  tlie  contructiou 
of  the  chest  and  ossophagus,  tlK'  coustriimL^d  aud  distorted  posi- 
tion of  the  body,  the  iniporisibility  of  swallowing,  with  the  pres- 
ence of  thirst  aud  hunger,  make  the  situfition  of  the  patient 
extremely  distressing.  All  these  tormenting  symptoms  increase 
during  the  jiaroxj'sms  of  spasm  until  they  are  unendurable,  and 
the  patient  is  thrown  into  a  state  of  extreme  anxiety  and  exuitu- 
nient.  The  same  is  true  of  the  pain  caused  by  the  nuiscular 
spasms,  which  may  often  become  very  severe,  A  painful  swise 
of  pressure  in  the  pit  of  the  sromaoh  is  very  constant;  most 
patients  complain  especially  in  regard  to  this.  Chahner  and 
others  consider  tliis  pain  as  truly  pathognomonic  of  the  earlier 
stages  of  the  disease. 

The  pains  in  the  muscles  have  the  same  character  as  is  found 
in  other  varieties  of  spasm,  c.  g,,  cramp  in  the  calf  of  the  leg. 
Besides  these  cjiuiip-jjains,  which  are  caused  by  tlie  pressure  of 
the  contracted  uiuscles  upon  the  sensitive  nerves,  there  is  also 
hypenEsthesia.  Tscharner  says  that  pressure  upon  the  con- 
tracted muscles  excites  severe  pains;  Demme  also  noticed  in- 
crease of  sensibility  to  pain. 

On  the  otiier  hand,  Demme  found  very  decided  decreaso  of 
the  acnteness  of  the  sense  of  touch  aud  of  temperature.  Tliis 
observation  stands  almost  alone  in  these  respects,  partly,  per- 
haps, because  the  examination  has  not  always  been  made :  yet 
tliis  change  nf  tlie  conduction  of  tlie  sensitive  nerves  is  certainly 
not  frequent.  Perverted  sensations,  or  parajsthesia?,  are  also 
reported  in  some  few  cases. 

The  stifTness  of  the  muscles  docs  not  caiiao  the  above-mentioned  Bcaae  of  pain 
in  ftll  patients;  sometimes  it  is  felt  only  diirinf;  tlic  paroxysm,  Imlwd,  single 
cues  are  reported  in  wlili-h  during  the  severent  attacks  no  pain  is  felt.  G.  Blanc 
mentions  that  in  une  patient  the  severest  muscular  cuntractiou  caused  only  a 
jileasAUt  ociuuitioa  of  tickling. 

Tlie  sJcin  in  most  cases  is  almost  constantly  covered  with  pro- 
fuse perspiration  ;  tliis  is  greatly  favored  by  frequent  attacks  of 
S|)asius.  The  explanation  of  this  symptom  is  clearly  this,  that 
the  increased  muscular  action  increases  the  blood-pressure  in  the 
cutaneoas  vessels,  and  thereby  the  action  of  the  sweat  glands  is 
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increased.  That  this  8«?cretion  of  sweat  exercises  no  marked 
iutiueiice  over  the  course  of  the  bodily  tempeititure,  though  the 
vaporized  moisture  abstmcts  heat  from  the  Ixxly,  may  be  con- 
cluded from  wliat  is  found  in  odu-r  varieties  of  diseases  where 
sweating  occurs  with  both  high  and  low  temperatures.  The 
appearance  of  sudamiua  in  connection  with  this  is  frequent,  and 
is  of  no  further  sii^nilicance. 


m 


A.  Yogel  noticed  furuncles  in  one  case,  but  referred  their  presence  to  l&rgc  doses 
of  bromide  of  potassium,  which  h&d  bciiu  used. 


During  the  persistence  of  cramp  the  respircttion  is  only 
sliglitly  changed  in  frequency  ;  the  patients  breathe  from  twenty 
to  twenty-four  times  per  minute,  or  even  less,  but  with  greater 
effort  and  with  a  painful  sensation  of  increased  resistance. 

The  auxiliary  muscles  of  respiration  are  affected  by  the 
spasm  ;  tlte  contracted  abdotniiuil  muscles  offer  resistance  to  the 
diaphiagm.  Heni:e  it  liappens  that  the  secretion  of  the  bronchi 
necessarily  accumulates,  and  cannot  be  removed  by  ccuighing, 
since  the  preponderating  action  of  the  inspiratory  muscles  dur- 
ing the  spasm  seriously  interferes  with  the  falling-in  of  the 
thoracic  walls  from  their  weight  and  with  the  forced  expiration 
necessary  in  coughing. 

During  the  convulsions  there  is  decided  interference  with  the 
breathing  ;  the  patients  beeonie  ryanotic  ami  have  the  sensation 
of  want  K.ii  air,  of  danger  of  suffocation.  The  dyspnoea  is  caused 
in  ]iait  by  the  spasmodic  narrowing  of  the  glottis,  but  especially 
by  the  spasm  of  the  more  powerful  inspiratory  muscles  and  the 
inijilicatiuri  of  the  diaphragm.  Tlie  thorax  is  spasmodifully  in 
the  position  of  inspiration,  the  diaphragm  is  also  drawn  down- 
ward ;  thus  the  expiration  is  serious!}'  restricted.  In  one  case 
reported  by  Wunderlich  the  respiration  was  unusually  slow, 
twelve  to  sixteen  in  the  JtuiuUe ;  during  llie  paroxysms  tlie 
respiratory  action  ceased,  the  alnlomen  projected  forward,  the 
intercostal  muscles  remained  stiff.  The  return  of  respii-atory 
action  began  with  the  diaphi-agm,  which,  though  previously 
contracted,  sank  still  lower.  An  opinion  iias  already  been 
expressed  as  to  suffocation  being  the  cause  of  death. 
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On  account  of  the  spasm  of  the  glottis,  tracheotomy  has  been  proposed  aiul  per- 
formed, but  always  M-ith  unfavoraljJc  effect,  for  tbepuliuonavy  symptoms  (Ijroucliitis 
and  accumulation  of  secretioas)  increflsc  to  a  daugeroua  degree  afterwurds.' 


I 


The  pulse  during  telanus  may  be  entirely  normal,  or  bflow 
r!ie  normal  number,'  and  between  the  paroxysms  it  is,  as  a  rule, 
normal  or  only  slightly  accelerated.  But  the  frequency  varies, 
depending  upon  the  attack  of  spasm,  since  with  every  shock  the 
pulse  rises  ten  or  twelve  beats,  and  becomes  lower  wlien  this 
relaxes.  Exceptions  are  sometimes  found;  thus  Hennen,  Mac- 
grigor  and  Morrison  saw  the  pulse  unaffected  during  the  sever- 
BSt  attacks.  But  during  the  paroxysm  tlie  frequency  of  the 
pulse  may  be  much  increased,  it  may  even  reach  180.  This 
mormous  frequency  is  seen  most  often  in  the  last  stage,  and  at 
that  period  the  symptom  does  not  depend  upon  the  s])asms, 
which  only  cause  an  additional  increase  in  the  otherwise  high 
pulse;  thus  Griesinger  in  one  case  noted  a  pulse  of  17U,  while 
during  sleep  it  was  140.  This  excessive  frequency  is  indeed  the 
result  of  many  factors  ;  it  only  remains  to  inquire  wliich  is  the 
more  imjwrtant.  The  simultaneous  presence  of  a  high  temper- 
ature certainly  has  an  intiueuce.  Yet  probably  an  abuoinial 
action  of  the  cardiac  nerves  is  the  most  important  factor,  though 
at  present  it  is  not  possible  to  decide  whether  there  is  diminu- 
tion of  the  tone  of  the  pneuraogastric  nerve  or  irritation  of  the 
sympathetic.  In  favor  of  tho  latter  supposition  is  the  quality 
of  the  pulse,  which  is  found  to  be  small  and  irregular,  pointing 
to  a  vaso-motor  irritation. 

According  to  Liston  the  vessels  may  be  contracted  to  such  a 
degree  that  even  amputation  may  be  performed  without  the  loss 
of  a  drop  of  blood.  The  contraction  of  the  vessels  reacts  upon 
the  heart  as  an  accelerating  cause  through  the  increase  of  resist- 
ance. The  resistance  is  also  considerably  increased  during  the 
attacks  of  spasms  by  the  muscular  contraction,  so  iluit  the 
increase  and  decrease  in  the  frequence  of  the  pulse  is  dependent 
upon  the  accession  and  cessation  of  the  spasms. 

The  heart  may  suddenly  cease  acting  dui'ing  the  attack  ;  this 


'  Med.  Times  and  Gaz.   LoikIob,  lftri4.    p.  4fl3. 

'  See  J.    W.  Ogle,  TranBuct  of  the  Cliaical  Sou.  1S72.    Vol.  V. 
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can  be  determined  by  experiments  npon  animals,  and  agrees  \v\t\i 
observations  npcm  ]>atients.  Tliis  does  not  denote  tlie  existence 
of  ti'tanus  of  the  li«'art,  as  is  evident  d priuri,  and  is  still  fuitlier 
proved  by  the  cessation  wliich  umirs  daring  diastoh*.  Probably 
the  canse  is  to  be  found  in  tlie  sudden  increase  of  resistance, 
espeeially  as  there  is  also  exhaustion  and  caixliac  debility  ;  or 
there  may  be  irritation  of  t!ie  pueuinogastric. 

Jnenase  of  iempcratnre  in  tetanus  has  been  recognized  for  a 
long  time;  it  was  noticed  by  de  Ilaen,  then  by  Bright  and  Pr$4H 
vost.  Nevertheless,  ojyini(tns  liave  been  very  much  divided  :is  to 
whether  tetanus  is  a  febrile  process  or  not;  thus  Hillary,  0. 
Beirne  and  others  asserted  tliat  tetjinus  ran  its  course  without 
ftner.  Lately  this  fact  has  been  made  the  subject  of  so  numer- 
ous investigations,  under  the  stimulus  of  Wunderlich,  that  the 
result  maybe  summarized  thus:  Tetanus  causes  no  increase  of 
temperature  or  only  a  slight  increase,  and  this,  according  to  J. 
Ogle,  occurs  especially  in  the  evening.^  Of  course,  there  may  be 
fever  if  the  wound  or  some  other  complication  causes  it.  On 
the  other  hand,  in  many  cases  of  this  disease  it  is  found  that 
tlie  temperature  rises  to  an  excessive  height,  and  this  exacerba- 
tion occurs  generally  a  short  time  before  death — in  one  case  of 
Wuuderlirh  it  was  44.7j°  C.  (112.7^  F.)  in  the  axilla;  it  has 
also  bei'U  found  that  after  death  the  temperature  continues  to 
rise  for  a  considerable  lime.  This  elevation  of  temperature 
shortly  before  and  after  death  lias  been  frequently  noticed 
since  AVnnilerlich,  but  it  may  also  be  wanting  iu  fatal  cases  of 
clearly  marked  tetanus  (J.  Ogle,  E.  Hose). 

An  understanding  of  these  relations  lias  been  much  favored 
by  experiments  iipon  animals.  The  investigations  of  Leyden, 
then  of  Billroth  and  Fick,  agree  perfectly  iu  their  results :  In 
tetanus  caused  by  electrical  irritation  of  the.  spinal  cord  the 
temperature  rises  enormously,  and  also  continues  elevated  after 
death  (Billroth  and  Fick).  In  earli  attack  the  temperature  sinks 
somewhat  during  the  first  moment,  tlien  it  rises  continuously, 
and,  indeed,  this  rising  lasts  some  time  longer  tlian  the  muscular 
contraction.     Before  the  contractions  the  temperature  is  lower 
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in  the  muscles  than  in  the  rectum,  but  with  the  spasms  this  rela- 
tion is  reversed. 

The  game  occurs  in  tetanus  from  strj'c'iinia  poisoning.^ 

These  high  temperatures,  as  they  are  seen  in  many  cases 
during  the  final  stage  of  tetanus,  have  been  referred  by  many  to 
the  museular  spasm,  therefore  io  increased  prorhwf  km  of  heal. 
Wlien  a  museli*  falls  into  a  state  of  contraction  it  nut  only  be- 
mmes  demon.sfrably  warmer,  but  there  is  in  truth  more  heat 
producijtl  in  the  acting  muscle.  The  increase  of  temperature 
(luring  muscular  action  is  found  not  only  in  the  muscles  them- 
selves which  are  in  action,  but  also  in  the  whole  body  ;  but  in  the 
body  collectively  the  increase  is  very  slight  (according  to  Uavy, 
n.70  C.  [U'F.]). 

The  inci-ease  of  temperature  in  muscli-s  in  a  state  of  activity 
was  proved  by  Becquerel  and  Brer5ehet,  then  witli  better  methods 
by  HelmhoUz.  Solger  has  reported  tlie  increase  ot  temperature 
in  excised  muscles,  and  also  the  diminution  at  tlie  beginning  and 
tlie  continued  increase  after  the  cessation  of  contraction,  and  has 
designated  these  phenomena  as  negative  temperature  variation 
and  as  supplemental  increase  ;*  but,  according  to  Heidenhain,  the 
temperature  inereases  immediately  witli  tlie  beginning  of  the 
tetanus,  and  the  negative  variation  is  an  error  of  ubseivation.' 
Ziemssen  has  shown  the  increase  of  tempemture  also  in  the  layer 
of  skin  which  lies  above  the  contracting  muscle.' 

These  facts  do  not,  however,  conclusively  prove  that  more 
Leat  is  realty  produced  during  the  activity  of  muscles;  that  the 
rise  in  temperature  is  really  caused  by  increased  production  of 
heat.  Billroth  and  Fick,  indeed,  also  found  that  during  an 
attack  of  tetanus  the  temperature  rose  murh  more  rapidly  in 
the  muscle  than  in  the  rectum,  while  during  rest  the  terujiera 
ture  of  the  group  of  muscles  examined  was  lower  than  that  tif 
the  rectum.  These  observations  are  enough  to  render  it  prob 
able  that  there  ia  an  actual  increase  in  the  production  of  heat 


*  Qvtntz,  Beobnchtung'en  Cher  dio  Temperntur  beira  TetanuB;   and  .'I.  Muron.  De 
la  oinae  de  I'dl^vat.   Gaz  mi'd.  187^, 

'  Stad.  .iQS  dem  pbyaiol.  Instit.  zn  Brenlau.  2.  Heft. 

*  Alech.  Leistung'.  Wdrinecntwickelung  u.  a  «•.  bei  dcr  Muskcltbatigkeit. 

*  D.  Eltiktricitut  iu  d.  Medio. 


during  muscular  action,  Jind  this  view  is  more  firmlj  estublialied 
if  the  ]iioducts  of  tissue  flnuige  during  rest  and  during  action 
are  fonijiared.  Yoit  has  shown  tluit  muscular  actiuu  is  not 
accompanied  with  any  marked  increase  in  the  decomposition  of 
albumen  in  the  entire  body,  while,  according  to  Pettenkofer  and 
Yoit,  tlie  excretion  of  carbonic  acid  is  very  much  increased 
dtiHng  muscuhir  action.  Tiius,  during  actitm  more  heat  is  pro- 
duced, besides  the  mechanical  power,  and,  indeed,  the  excess  may 
equal  the  entire  heat-producing  power  of  the  non-uitrggenou3 
Ktibstances  wliich  are  more  decomposed  in  consequence  of  the 
muscular  action,  while  proljably  tlie  production  of  mechanical 
action  belongs  only  to  the  albuminoid  substances,  and  a  trans- 
fornialiun  of  heat  into  mechanical  power  within  the  body  is 
itnjirobable. 

The  explanation  of  the  extraordinary  temperature  in  tetanus, 
on  the  ground  of  muscular  action,  seems  to  obtain  still  further 
sup]iort  from  the  circumstance  that  in  it  the  muscular  action 
consists  chietly  in  tonic  spasm.  A  muscle  in  a  state  of  tonic  con- 
traction, according  to  J.  Beclard,  produces  more  heat  than  when 
employed  in  ordinary  work,  and,  according  to  Cli.  Bouchard  and 
J.  M.  CluuTot,  spasmodic  actions  may  be  divided  into  two 
groups  with  reference  to  variations  in  temperature,  viz.  :  one 
group  with  static  contractions,  which  cause  a  greater  or  less 
increase  in  temperature;  the  oth<^r,  with  dynamic  contractions, 
which  have  no  influence  upon  tlie  temperature.  Such  a  distinc 
tion  is,  however,  by  no  means  always  correct.  But  if  the  above- 
mentioned  intluence  upon  the  temperature  is  ascribed  to  tonic 
spasm,  on  the  ground  that  such  spasm  accomplishes  no  external 
worli,  this  is  surely  a  mistake.' 

But  in  settling  the  question  of  the  increased  production  ol 
heat  during  muscular  activity  we  by  no  means  settle  the  matter 
of  the  abnormal  elevation  of  temperature  during  tetanus  ;  indeed, 
the  most  cogent  reasons  exist  against  accepting  the  one  as  an 
explanation  of  the  other.     We  know  how  slight  an  increase  ol 

'  The  error,  indeed,  is  evident  from  the  simple  consideration  that  that  amount  ol 
heat  which  corresfionds  to  the  mechanical  work  accomplished  by  a  man  is  so  alight  thai 
an  increase  of  the  temperature  of  the  body  cannot  be  explained  thereby,  especially  M 
the  specific  temperatiure  of  the  body  (the  muscle}  is  very  ki^h. 


tpmperatnre  occnrs  from  severe  muscular  action.  Furtl»Mtiiore, 
dijiical  observation  shows  ihat  in  tetanus,  notwithstanding  the 
most  severe  spasm,  the  temperature  may  be,  and  generally  is, 
normal  until  it  rises  a  short  time  before  death,  often  simulta- 
neously with  a  (.'essation  of  the  contractions. 

The  possibility  of  a  regulating  power  wliieh  maintains  the 
temperature  of  the  body  at  about  a  certain  standard,  notwith- 
standing varying  degrees  of  heat-production,  exists  in  tetanus 
jast  as  well  as  in  a  norma!  condition,  as  is  proved  by  the  fairt  of 
the  temperature  remaining  normal  in  spite  of  the  muscular 
cramps.  It  is  certainly  more  correct  to  refer  the  increase  of  tem- 
perature towards  the  end  of  life  to  a  disturbance  of  this  regulat- 
ing power  than  to  an  increased  prodiictton  of  heat  beyond  the 
limit  which  can  lie  com]>ensated  for. 

The  extraordinary  high  temperature  occurring  just  before 
dfath  does  not  belong  exclusively  to  tetanus.  The  same  condi 
tion  is  found  likfwise  in  injuries  of  the  cervical  vertebive,  the 
most  instructive  *:xample  of  which  was  observed  by  Brodie  (dis- 
location of  the  fifth  and  sixth  cervical  vertebrw,  with  a  tempera- 
ture of  43.90  C.  [111.02''  F.l  without  muscular  spasm).  A'ery 
nearly  the  same  is  seen  in  other  cerebral  and  spinal  affections,  as 
is  shown  in  cases  reported  by  AVunderlich.'^ 

The  question  of  the  regulation  of  the  temperature  of  the  body 
is  as  yet  by  no  means  settled.    It  is  a  fact  that  complete  division 
of  the  spinal  cord  in  the  neck  causes  the  temperature  rapidly  to 
sink,  unless  the  rapid  loss  of  heat  is  prevented  by  external  means. 
A  communication  is  theivby  interrupted  in  the  cervical  jiortion 
of  the  cord  whidi,  normally  proceeding  from  the  central  system, 
prevents  the  rapid  loss  of  heat.     If,  however,  the  communication 
is  not  interfered  with,  and  the  centre  is  irritated,  the  temperature 
rises.    The  further  details  of  the  question  are  unimportant  for 
onr  purpose ;   yet,    for  the  present,   we  nmy  regard  the   vaso- 
motor centres  as  among  the  organs  governing  the  regulation  of 
heat,  without  danger  of  falling  into  any  serious  error. 

Hence  we  are  led  to  the  conclusion  that  the  excessive  increase 
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of  the  tempemture  in  tetatnis  arises  from  an  irritation  of  a 
Cf-Mitri?  of  intnTvation  which  iiornuilly  is  concerned  in  effecting 
tlie  escape  of  tlie  variable  anioimts  of  heat  produced  witliin  the 
body.  At  the  same  time  the  production  of  heat  is  increased  by 
the  exaggerafed  muscular  {u^tiim. 

A  post-mortem  increase  of  temperature  has  been  noticed 
since  de  Ilaen  after  death  from  various  causes  ;  only  in  tetanus 
alone  it  is  common  for  the  jiost-morteni  increase  to  be  very 
great,  as  Wundrrlicli  first  stated.  The  reason  for  this  elevation 
of  temperature  after  the  cessation  of  the  circulation,  according 
to  Iluppert,  and  also  according  to  Fick  and  Dylikowsky,  is  to 
be  found  in  the  setting  free  of  heat  during  the  stiffening  of  the 
nmscjes,  on  the  coagulation  of  the  niyosin.  At  the  same  time, 
with  the  cessation  of  the  circulation,  the  circumstances  govern- 
ing the  giving  off  of  heat  change,  the  exchange  from  one  layer 
of  the  body  to  another  is  accomplished  by  conduction  without 
the  intervention  of  the  circulation. 

Processes  of  Decomposition. 

Condition  of  the  urine. — The  amount  of  nrine  3'>assed  in 
twenty-four  lujurs  in  tetanus  is  usually  below  the  average  in 
health,  even  in  persons  fasting  ;  on  cooling,  there  is  generally  a 
deposit  of  the  nr.ates  prnviously  held  in  a  saturated  solution  by 
the  elevated  temperature.  The  reaction  is  strongly  acid,  corre- 
sponding to  the  concentration  (only  exceptionally  alkaline  by 
decomposition),  and  the  specific  gravity  is  proportionately  high. 
The  urine  is  rich  in  brown  coloring  matter. 

Excqitinniil  cases  occur  in  wlikli  targe  quantities  of  urinp  ronfaiiiinir  Vut  little 
CoJoriny  inatler  are  <"vacuttted,  but  tlipse  de[)end  proltablj  upun  coiiipiiraling  cir- 
cuinUtiuccs.  Tetanus  is  ttien  distitjguislicil,  by  the  amount  of  uriuc  excreted,  from 
Bomeotlicr  forms  of  spasms  with  a  large  amount  of  urine  (urinii  apiistiea).  Textural 
diseases  of  tlie  kidneys  can  liardly  |>lay  any  part  liere,  but  a  minvhtu-  of  other  condi- 
tions coexist  with  this  dtniinutiuti  of  water  in  the  urinary  secrctimi,  such  as  profuse 
perspiration,  difficulty  in  drinking,  diminished  pressure  in  the  aorta.  Experimental 
investigation  hiis  not  yet  sfttlfid  most  of  the  qufistinns  conccrninc  tlie  influence  of 
the  rcutd  nerves  upon  the  action  of  ttu-se  organs,  while  the  varieties  of  spasm 
plainly  point  to  such  an  influence.  The  experiments  of  Cl.  Bernard.  Eckbaid,  and 
others,  are  na  yet  not  sufficient  for  pathology. 
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Albuminuria  occurs,  but  not  habitually ;  the  proximate 
causes  of  tliis  may,  indeed,  vary  ;  it  may  result  from  congestion, 
especially  in  the  later  stages,  or  from  coniplicatiun  witli  renal 
dis<^ases,  which  occur  indejiendeutly  of  the  tetanus,  as  must  be 
supposed  in  the  case  reported  by  Kus-^Jnaul.'  As  yet  too  little 
is  positively  known  in  regard  to  the  inlluence  of  innervation  to 
take  it  iuto  account  us  a  factor.  AUiuminuria  is  not  a  frequent 
occurrence  in  tetanus ;  very  many  negative  facts  are  found  in 
medical  literature,  and  in  five  casea  wherein  I  examined  the 
urine  I  found  no  albumen. 

An  obserration  of  Oricsinger  is  rlcscrving  of  mention.  In  a  case  of  trauinatic 
tetanus  he  found  in  the  urine,  which  Imd  a  dense  dc|)osit,  numuruus  pak  etiAta, 
without  albumen.  At  thu  autopsy  tlierc  was  found  only  deaquauiatiou  of  the 
pjraiuidal  portion.* 

The  presence  of  sugar  in  the  urine  in  tetanus  is  also  of 
interest.  This  was  lirst  noticed  by  Demme.  A.  "\'^ogel  has  also 
described  a  case  of  rheumatic  tetanus  in  which  there  was  sngar 
in  the  urine.  Vf»gel  refers  the  phenomena  to  irritation  of  the 
spinal  cord.'    This  is,  however,  very  rare. 

The  urine  in  tetanus  generally  possesses,  to  a  very  great  degree,  the  peeuHarity 
of  reducing  the  oxide  of  copper,  but  without  depositing  oxydul.  Tliu  fluid 
thangcs  color  by  boiling,  and  takes  n  clear  dark -yellow  color.  The  amount  of  this 
reducing  sul>stancc  is,  of  course,  only  dependent  upon  the  concentration. 

The  excretion  of  nitrogen  in  the  urine  in  tetanus  was  first 
determined  by  Huppert  in  a  case  of  rheumatic  tetanus.  The 
variations  in  the  daily  amount  of  urea  were  so  great  (45.2  and 
2.2  grms.)  that  they  cutild  oidy  have  been  dependent  upon  the 
■rption  of  varying  amounts  of  nourishment.  The  demand 
for  nourishment,  according  to  his  statements,  was  very  active, 
but  the  appropriation  of  the  nonrishment  was  much  interfered 
with.*  On  the  contrary,  Senator,  after  examining  two  cases, 
came  to  the  conclusion  that  there  was  no  increase  in  the  excre- 
tion of  nitrogen  as  compared  with  that  in  a  person  who  was 
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•  Arch,  der  Heilk.  1803. 
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fasting ;  tliat  the  course  of  the  decomposition  of  albuminoid 
matter  was  independent  of  the  attacks  of  spanni,  and  that  it  was 
not  even  clear  that  the  increased  temperature  exercised  any 
inlluence  thereon.'  I  arrived  at  the  same  result  in  two  cases 
where  I  carried  out  experiments  to  determine  the  decompo- 
sition of  albumen. 

Ileuce  also  iu  the  pathologj'^  of  tetanus  the  proportion  estab- 
lished by  Voit  holds  good,  that  tJie  activity  of  the  muscles  takes 
place  independently  of  the  decomposition  of  albumen. 

Among  the  cotnpuuents  of  the  urine  containing  nitrogen 
creaiiniiic  is  of  interest  on  account  of  the  relations  to  muscular 
action  ascribed  to  it  by  earlier  observers.  Senator,  in  his  cases, 
found  lint  a  very  small  quantity  of  creatinine  in  the  urine, 
a^^reejng  with  the  facts  established  by  Nawrocki  for  individual 
muscles,  and  more  extensively  for  the  whole  body  by  Voit. 
Creatinine  or  creatine,  therefore,  stands  in  no  relation  to  the 
activity  of  the  muscles  ;  hence  in  general  tetanus  there  is  no 
increase  in  its  amount. 

Senator  even  found  the  amount  of  crcatioine  diminished  in  compftrison  to  that 
of  urea;  this  would  support  the  view  that  l>y  muscular  action  a  portion  of  the 
creatine  aiid  creatinine  is  tmasfortncd  into  Other  compounds,  which  is  quite  possible, 
according  to  the  duta  given  by  Voit. 

No  direct  estimate  has  been  made  of  the  amount  of  carbonic 
acid  produced  through  the  decomposition  of  the  non-nitrogenous 
substances.  Yet  from  other  well-known  facts  it  may  be  inferred 
with  great  certainty  that  it  is  increased  proportionately  with  the 
muscular  action. 

In  regard  to  the  digestive  organs  it  may  be  mentioned  that  the 
tongue  is  generally  dry  and  coated,  the  saliva  is  tenacious  and 
rop3'. 

The  thirst  is  very  great  and  distressing  on  account  of  the  loss 
of  water  through  the  skin  and  the  difficulty  in  taking  liquids. 
The  desire  for  food  is  often  not  at  all  diminished,  there  is  the 
most  acute  hunger,  and  food  is  well  borne  when  the  stiffness  of 
the  jaws  does  not  prevent  its  being  taken.  On  account  of  the 
above   difficulty,   therefore,   the   patient   may   actually   suffer 

■  Virchow'B  Archlv.  Bd.  XLVin.  1809. 
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severely  from  hunger.     This  fact  shows  that  the  gastro-intestinal 
digestion  is  at  least  not  alwaj-s  deranged. 

Constipation  is  a  common  symptom  in  tetanus  ;  the  ffoces 
also  have  an  intensely  strong  odor  and  an  unusual  appearance 
("like  sloughs"),  depending  upon  the  length  of  time  they  have 
remained  in  the  intestines.    Tlie  constipation  is  probably  depend- 
ent upon  the  rigidity  of  the  abdominal  muscles  and  anomalous 
peristaltic  action,  hut  only  in  a  slight  degree  upon  the  spasms  of 
the  sphincters.     The  anomalous  peristaltic  action  may  be  found 
in  the  failure  of  r(\!:!;nlar  ]»ropulsive  motion  ;  evidentl}'  cessation 
of  motion  as  well  as  persistent  spasm  may  check  the  propulsion 
of  the  contents  of  the  bowels,  and  it  is  quite  possible  that  in 
tetanus  the  miiscles  of  the  intestines  may  be  in  a  state  of  spasm. 
Micturition  is  not  seldom  affected,  and  the  urine  cannot  be 
voided  voluntarily;  involuntary  mirtHiition  during  the  parox- 
ysm or  as  a  symptom  of  paralysis  during  the  later  stages  is 
more  rare.     This  is  more  common  among  children.     According 
to  E.  Rose  the  retention  of  urine  depends  upon  the  deficient 
action  of  the  abdominal  walls,  and  this  is  certainly  a  cause,  but 
not  the  only  one.     There  is  at  the  same  time  also  spasm  of  the 
sphincter  vesicse,  or,  ratlier,  a  loss  of  ability  to  relax  that  muscle. 
The  abdominal  muscles  are  indeed  in  a  state  of  rigidity,  but  they 
are  not  withdrawn  from  the  control  of  the  will.    The  retention  of 
urine  is  also  by  no  means  constant,  and  will  frequently  cease 
spontaneously  if  the  patients  are  put  into  a  warm  bath  for  a 
while. 

Terminations  and  Prognosis. 

The  symptoms  described  may  be  present  with  more  or  lesB 
severity  in  individual  cases,  they  may  also  in  part  be  wanting ; 
and  it  is  the  variations  in  this  respect  winch  give  to  each  case 
ita  individual  chai-acter  and  mark  the  intensity  of  the  disease. 
Thns,  there  are  extremely  light  cases  in  which,  besides  trismus, 
there  is  at  most  only  some  stiffness  of  the  neck ;  such  cases  occur 
especially  from  the  effects  of  a  chill.  In  adults  their  termination 
ia  favorable,  yet  it  cannot  be  positively  foretold  whether  there  will 
be  a  further  development  of  the  symptoms  ;  but  in  children  even 
trismus  is  very  dangerous. 
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So  soon  as  the  symptoms  are  developed  to  Hieir  full  extent, 
the  danger  to  life  is  i.'Xtreniel}'^  great,  and  atiiong  the  newly  Ikhu 
the  fatal  tenninatiaii  of  tetjinus  is  so  euastant  tliat  tlie  oecasional 
cases  of  recovery  hav<.'  be(.'ii  looked  upon  as  Ijeing  jirobably  t-rrors 
in  diagnosis  ;  still,  individual  cases  of  nn-overy  are  certainly 
seen.  Among  the  different  symptoms  there  are  also  certain 
wliose  presence  is  peculiarly  significant  of  danger. 

Most  physicians  consider  the  rheumatic  variety  as  less  dan- 
gerous than  the  traumatic;  by  others^  however,  this,  too,  is 
denied.^  It  is  difficnlt  to  form  a  definitive  opinion  in  regard  to 
the  rate  of  mortality  in  tetanus.  In  the  lirst  jilace  it  iiui}"  be 
questioned  whether  in  certain  collections  of  statistics  the  milder 
and  insignilicant  cases  have  been  included;  then  the  collection 
of  the  cases  sepanitely  published  is  open  to  the  objection  that 
the  favorable  cases  are  nvore  fiv<juently  jiublished  than  the 
unfavorable,  as  the  object  generally  is  to  call  attention  to  the 
residts  of  therajii^utie  measures.  Thus,  the  tables  given  by 
Friedrich  and  Culling  do  not  harmonize  with  the  army  reports. 
The  truth  will  be  found  to  lie  midway  between  the  two,  as  the 
latter  show  too  high  a  rate  of  mortality  on  account  of  the  unfavor- 
able circumstances  which  are  connected  with  the  care  of  the 
wounded  in  war. 

In  the  tables  given  bj  Carting,  of  128  patients  68  are  nnted  as  recoTcrics;  by 
Priedrich,  of  252  cases  128  proved  fatal.  On  the  other  liiind.  Macgrigor,  in  his 
report  of  the  Engli)*li  aud  Spanisli  wnr,  decJaroa  that  among  some  hundreds  of 
patients  there  wltc  unly  few  cases  of  recovery.  According  to  H.  Dcmme,  of  bO 
cases  of  tetanus  in  tlie  Austrian  and  Sardinian-French  war  80  were  fat&L 

• 

According  to  an  old  surgical  rule,  tetanus  is  the  more  likely 
to  end  favorably  the  longer  tlie  period  of  time  l>etween  the  causa- 
tive injury  and  the  occurrence  of  the  tetanic  symptoms.  Statis- 
tics justify  this  statement ;  for,  according  to  Poland's  collection 
in  Guy's  Hospital,  96.7  per  cent.,  and  in  the  Glasgow  Hospital, 
96.G  per  cent,  of  the  cases  of  tetanus  proved  fatal  when  the 
symptoms  apjieared  within  ten  days  after  the  injury,  while  the 
entire  mortality  is  84.2  and  87.5  per  cent.  (E.  Rose). 

DiflEerent  authors  ascribe  peculiar  prognostic  value  to  single 
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symptoms.  Tims,  Laiii-ie  says,  tliose  cases  are  esppcially  serious 
wlier«i  during  the  tirst  days  of  the  disease  every  attempt  to  swal- 
low causes  an  attack  of  suifocutioii.  Wuuderlirh  sees  the  iirst 
signs  of  the  fatal  catastrophe  in  the  occurrence  of  a  slij^ht  stra- 
bismus ;  the  danger  of  a  very  fn'queut  pulse  is  especially  insistt'd 
upon  by  Parry.  The  prognostic  value  of  these  and  similar 
separate  signs  is,  however,  always  rather  limitt^d.  Yet  almost 
all  physicians  agree  in  this,  that  where  the  paroxysms  are  severe 
and  of  frequ«nit  o<'curr<'nce,  ther*^  is  threat  danii^t'r  to  life. 

A  quicklj'  fatal  termination  is  the  rule  in  cases  where  the 
rigidity  rapidly  increasing  becomes  very  great — in  the  so-called 
Bcate  cases,  according  to  E.  Rose.  Cases  are  recorded  where 
death  occurred  in  the  short  space  of  a  few  hours  ;  thus,  Whytt 
saw  a  3'oung  girl  die  afti-r  ten  liours.  Espt'cially  in  tlif  neivly- 
bora  death  generally  follows  in  a  very  short  time.  Most  of  the 
fatal  cases  occur  within  t!ie  first  ten  days  from  the  beginning  of 
the  disease.  Among  P^'riedrich's  328  fatal  cases  83  died  within 
the  first  four  days,  and  ac<'ording  to  the  statistics  of  Poland, 
covering  262  cases,  G3  jier  cent,  died  during  the  first  five  days, 
and  88  p*r  cent,  during  the  fnst  ten  days  (E.  Rose). 

Hence  we  deduce  an  important  prognostic  rule,  namely,  that 
after  the  first  days  tlie  jirobaliility  of  recovery  rapidly  increases. 
This  has  been  long  known,  and  found  expression  in  the  llipj)©- 
cratic  aphorism,  according  to  which  tetanus  ends  in  recover}' if 
the  fourth  day  of  the  disease  can  be  survived.  Tliis  rule  is,  of 
course,  not  true  within  such  narrow  limits,  as  death  may  occur, 
exceptionally,  even  after  the  course  of  weeks.  These  exceptions 
depend  upon  the  fact,  either  that  the  jyaroxysms  of  spasms  are 
renewed  after  they  had  once  ceased,  or  deatli  takes  jilace  from 
exhaustion  and  complications.  The  paroxysms  of  spasms  exeil 
a  special  iuHuence  upon  the  extreme  mortality  during  the  first 
stage  of  the  disease  :  their  long  continuance  renders  life  impossi- 
ble: and  hence,  if  their  severity  does  not  quickly  diminish,  tlvey 
prove  fatal.  In  fact,  death  frequently  occurs  during  an  attack. 
In  other  cases  the  .spasms  cease,  and  death  follows  during  a  mild 
delirium,  gpnerally  with  greatly  increased  frequency  of  the  pulse 
and  high  temperature. 

In  cases  of  recovery  the  convulsive  attacks  diminish,  becom- 
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iiig  lighter  and  less  fi-equenfc,  and  after  a  time  entirely  cea 
The  rigidity  still  continuys  for  a  whilo  ;  it  disap]X'ars  vt-ry  gradn 
ally,  and  not  iu  any  particular  order.  IleiK.v,  it  is  genenillyi 
many  weeks  before  complete  recovery  ;  indeed,  a  certain  irregu 
larity  in  muscular  action,  the  sense  of  stiffness,  may  pereist  quit 
a  lung  time.  Possibly  ruptures  and  hemorrhages  have  an  iuflu 
ence  iji  this  direction.  The  return  of  sleep  is  also  a  favorabl 
indication. 

In  certain  cases  of  tetanus  permanent  consequences,  paraly- 
ses, have  been  reported.  This  is,  however,  very  rare  if,  indeed, 
the  accumcy  of  these  observations  may  not  be  doubted. 
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In  well-marked  cases  the  features  of  tetanus  are  so  clear  that 
there  is  no  difficulty  iu  the  diagnosis.     Yet,  at  the  beginning  o^l 
the  disease  tin?  obscni-er  symptoms  may  b<i  easily  overlooked,  or^ 
their  importance  luiderestinmted ;    in   cases  of  disease  among 
nurslings,  especially,  the  disturbance  in  nursing  should  lead  t< 
local  examination.    Then,  too,  it  is  possilile  to  confound  this  die 
ease  with  some  others,  botli  in  its  beginning  and  during  a  mor 
advanced   stage;   finally,  there  are  cases  which,  according 
views  differ,  will  be  called   tetanus  by  some  and  a  differenl 
dise?ase  by  others. 

In  by  far  the  majority  of  cases  trismus  is  the  first  symptom' 
of  tetanus;  rarely  is  it  the  only  one.  But  as  the  stiffness  of  the 
jaws  may  occur  from  various  circumstances,  it  is  especially 
iii.'cessarj'  to  examine  wliethcr  it  may  not  depend  upon  some 
local  cause,  as  angina,  parotitis,  disease  of  the  teeth  or  of  the 
articulations,  etc.,  and  this  is  not  a  difficult  examinatiou. 

Tlie  diagnosis  of  those  cases  of  tonic  bilateral  spasm  in  tl 
(loinain  of  the  trigeminus,  which  depend  upon  other  causes,  anc 
are  not  to  be  regarded  as  tetanus — the  so-called   masdca/orji/ 
facial  spasm  (see  this  Cj'clopaidia,  Vol.  XI.  p.  301) — must  depenlf 
aipon  a  consideration  of  tlie  etiology  and   the  accompanjnng 
symptoms.     Furthermore,  the  statement  of  E.  Rose  is  of  value 
here,  according  to  which,  even  in  the  light  forms  of  tetanus,  the_ 
cervical  muscles  are  slightly  affected,  so  that  simple   trismi 
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must  be  considered  of  rare  occurrence  wln'u  the  conditions  are 
present  whicli  may  give  rise  to  tetantis. 

It  has  been  already  stated  that  tetanic  spasms  may  occur  in 
connection  witlia  great  number  of  morbid  processes,  and  that  the 
succession  and  order  of  the  spasms  especially  determines  the 
diagnosis.  Thus  it  is  easy  to  recognize  general  convulsions  as  in 
urretnia,  likewise  other  forms  of  spasm,  as  epilepsy,  paralysis 
agitans  with  muscular  stiffness,  etc.  Hysterical  spasms,  too, 
can  easily  be  distinguished  from  tetanus,  though  the  resemblance 
is  so  great  that  a  hj'sterical  tetanus  has  been  described  ;  but  an 
interval  of  uncertain  length,  which  is  entirely  free  from  spasm, 
follows  the  paroxysms  in  liysterical  disease,  and  then  the  hys- 
teria can  also  be  recognized  by  other  symptoms.  Diseases  of  the 
fipinal  cord,  accompanied  with  symptoms  of  motor  irritation, 
especially  myelitis,  are  likewise  not  difficult  to  distingnish  fiom 
tetanus  by  the  order  of  succession  of  the  spasms  and  the  para- 
lytic symptoms  which  api>ear  at  the  same  time. 
L  In  certain  stages  tetanus  may  be  confounded  with  cerebro- 
P  spinal  meningitis,  even  with  tubercular  basilar  meningitis,  as 
both  give  rise  to  stiffness  of  the  neck.  But  in  the  two  hitter 
there  is  rarely  trismus,  and  the  accompanying  symptoms  of  both 
processes  would  prevent  any  prolonged  mistake. 

That  form  of  spasm  known  by  the  name  of  tetany  can  be 

snfficiently  distinguished  from  tetanus  by  the  very  different  suc- 

jQ^prion  of  the  spasms,  the  perfect  intermissions,  also  by  Trrins- 

nsn's  symptom  and  the  result  of  electrical  e.vamination  (see  this 

Cyclopicdia,  Vol.  XL). 

B      It  is  of  interest  aud  important  to  recognize  during  life  the 

difference  between  essential  tetanus  and  cases  of  toxic  origin, 

especially  strychnia  poisoning.    (For  a  more  accurate  accmint  of 

this,  see  this  Cyclopedia,  Vol.  XVIT.,  also  the  proof  of  the  pres- 

Bence  of  poison  in  cases  of  poisoning.)'    The  principal  diagnostic 

^■points  may  be  summed  up  as  follows  :    Essential  tetanus  begins 

Bvrith  trismus,  and  gradually  descends  to  lower  muscles ;  the  in- 

Hbrease  of  reflex  irritability  is  at  first  not  very  marked ;  on  the 

other  hand  there  is  no  intermission  of  the  tonic  spasms.     In 


'  Coini>are  also  L.  nermann,  L«hrb.  der  Toxikologic.  1874. 
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strychnia  poisoning  the  general  reflex  spasms  appear  immedi- 
ately in  their  full  intensity,  but  there  are  perfect  intermissions, 
and  they  soon  end  in  death  or  recovery.    Besides,  in  the  tetanus 
caused  by  strychnia,  the  spasms  chietly  affect  the  extremities, 
the  hands,  but  in  tetanus  it  is  not  so.     In  strychnia  poisoning 
there  ai-e  gastric  symptoms,  and  consciousness  is  lost,  symptoma 
which  do  not  occur  in  tetanus.    These  diagnostic  differences  are 
not  so  clearly  marked  as  the  above  statements  would  lead  one  to 
Bujipose,  and  they  are  well  defined  only  in  cases  of  acute  poison- 
ing when  compared  with  the  lighter  cases  of  tetanus ;  in  chronic 
poisoning  the  phenomena  are  different. 

It  is  scarcely  necessary  to  mention  that  tetanus  must  not  be 
confounded  with  hydrophobia,  as  formerly  happened ;  the  latter 
resembles  tetanus  only  in  the  reflex  spasm  of  the  muscles  of 
deglutition,  but  otherwise  the  two  ^is^ases  have  little  in  com- 
mon.    (See  this  Cyclopajdia,  Vol.  III.) 

Treatment. 

The  history  of  the  treatment  of  tetanus  is  very  instructive, 
showing  how  little  prosjwct  there  is  of  establishing  any  thera- 
peutical proposition  by  purely  empirical  means.  There  is  scarcely 
a  remedy,  especially  if  it  has  any  influence  upon  the  nervous 
system,  which  has  not  been  used  in  the  treatment  of  tetanus,  and 
becm  praised  for  its  success.  On  the  other  hand,  we  see  again 
also  that  so-called  empiricism  can  never  be  without  theoretical 
ideas,  and  is  always  founded  upon  them.*  Thus  the  notion  that 
tetanus  was  of  an  inflammatory  nature,  led,  as  a  natural  conse- 
quence, to  the  use  of  antiphlogistic  remedies :  bleeding  and  mer- 
cury. Mercury  was  highly  recommended  by  Donald  Monro, 
and  was  subsequently  often  used  even  to  salivation;  but  Larrey, 
J.  M'Gregor.  Mosely  and  oth<»rs,  declared  that  its  use  w^as  with- 
out good  effect  and  injurious,  and  cases  have  been  reported  in 
which,  indeed,  the  outbreak  of  tetanus  was  connected  witfrthe 
fact  of  the  salivation.  It  is  scarcely  necessary  to  saj''  that  mer- 
curial stomatitis  occurring  with  the  tetanus  is  not  a  matter  ot 


'  See  Med.  therap.  Worterbach  von  Ch.  Siegert.   185d. 
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ndifference.  General  blood-letting,  which  formerly  retained  its 
repatation  in  the  treatment  of  tetanus,  notwithstanding  many 
:ontra-indications,  has  in  a  great  measure  lost  its  reputation, 
awing  to  the  lack  of  inflammatory  changes  found  in  the  body. 
Tetanus  is  no  longer  treated  by  blood-letting,  unless  it  be  in 
Italy.  The  spasms  may,  indeed,  temporarily  cease  after  bleed- 
ing to  syncope,  but  it  is  scarcely  necessary  to  refer  to  the  irritat- 
ing effect  of  cerebral  ansemia  upon  the  motor  centres.  Besides, 
there  are  numerous  other  reasons  which  forbid  extensive  bleed- 
ing in  the  treatment  of  tetanus.  Individual  cases  of  recovery  are 
not  sufficient  to  offset  these  contra-indications.  , 

No  attention  need  be  paid  to  this  nor  to  an  entire  series  of 
similar  procedures  in  treatment.  I  believe  that  the  symptoms  of 
tetanus  present  very  decided  indications,  since  there  cannot  be 
any  question  of  a  truly  specific  line  of  treatment. 

As  tetanus  is  of  traumatic  origin  in  the  vast  majority  of 
cases,  and  as  we  cannot  avoid  the  conclusion  that  improper  treat- 
ment of  the  wound  and  unfavorable  hygienic  conditions  have 
great  influence  upon  the  occurrence  of  the  disease,  it  is  indispen- 
sable to  use  all  possible  care  in  the  treatment  and  care  of  the 
wounded,  according  to  the  well-known  principles  of  surgery,  and 
especially  is  the  influence  of  sudden  and  severe  changes  of  tem- 
perature to  be  avoided. 

If  a  case  of  tetanus  is  dependent  upon  the  lesion  of  a  peri- 
pheral nerve  which  can  be  reached,  it  seems  necessary  to  cut 
short  the  peripheral  irritation  according  to  the  best  of  our  ability. 
This  proposition  has  been  long  recognized,  and  the  solution  of 
the  problem  has  been  sought  in  various  ways.  Amputation  and 
excision  must  appear  the  most  certain  means  to  eradicate  the 
evil  by  the  roots  ;  these  procedures  have  often  been  put  in  prac- 
tice, and  were  especially  praised  by  Larrey,  and  even  at  the 
present  time  the  discussion  in  regard  to  them  has  not  ceased. 
Clearly  this  question  only  relates  to  secondary  operations,  when 
the  symptoms  of  tetanus  are  coming  on  or  are  already  present ; 
that  is,  to  operations  which  are  performed  on  account  of  the  teta- 
nus, and  for  no  other  reason.  But  the  most  satisfactory  reasons 
exist  in  opposition  to  amputation  ;  the  wound  left  thereby  itself 
again  presents  a  seat  of  irritation  for  the  ends  of  numerous 
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nerves,  and  these  may  under  some  circumstances  give  rise  to 
tetanus  even  after  primary  araputations.  Then  the  discovery  of 
ascending  neuritis,  with  all  its  consequences,  would  conti-aindi- 
cate  amputation,  as  the  objecifc  sought  by  the  operation  would 
not  bo  gained.  Among  the  opponents  of  amputation  we  find  the 
most  celebrated  surgeons,  such  as  A,  Cooper,  Dupuj'tren,  and 
others.  The  indication  present  shoiild  be  fulfilled  by  milder 
measures,  by  division  of  the  nerves,  which  was  first  done  by  G. 
Hirks.  The  most  striking  results  of  this  met liod  were  obtained 
by  Jf urray,  and  many  examples  of  its  favorable  influence  have 
.since  iKr-eii  reported.  The  only  objection  to  the  general  practice 
of  immediate  section  of  the  nerve  may  be  found  in  the  fact  that 
it  is  frequently  necessary  to  follow  it  by  more  extensive  surgical 
interference,  and  that,  if  there  is  ascending  neuritis,  the  source 
of  the  disease  is  not  reached. 

Nevertheless,  surgical  treatment  opens  a  wide  and  influential 
field  :  the  careful  treatment  of  the  wound  itself,  removal  of  for- 
eign bodies,  dilatation  of  wounds  where  the  secretions  are 
retained,  in  some  cases  resection  of  the  nerves,  are  of  the  greatest 
and  most  pressing  importance.  It  is  especially  necessary  that 
every  nuinipulatton  of  the  wound  shoiild  be  under  the  influence 
of  an  amesthetic.  Again,  the  nerve-trunk  if  alread}'  intiamed 
should  be  handled  as  little  as  possible,  and  we  should  hardly 
attempt  to  get  along  without  the  local  use  of  morphia. 

A  further  indication  is  to  diminish  or  remove  the  central  irri- 
tation, and  to  hold  in  check  the  excessive  irritability  already 
present.  The  first  of  these  purposes  cannot  be  attained  in  any 
better  way  than  by  the  use  of  narcotics  and  hj^pnotics.  Among 
the  dilTerent  agents  of  this  class  opium  and  mnrjjhia  are  the  ones 
almost  universally  used,  and,  indeed,  by  many  physicians  in 
enormoiis  and  even  incredible  doses.  Both  agents  have  certain 
properties  which  render  them  objectionable  for  this  purpose.  /.  e., 
their  primary  stimulating  effect,  which  may  manifest  itself  by 
exciting  spasms,  though  this  is  rare  in  man.  In  fact,  they  are  prac- 
tically and  properly  being  more  and  more  su]iplanted  by  chlordf. 
Jo/drale ;  this  is  superior  to  every  other  means,  even  the  inha- 
lation of  chloroform,  for  the  accomplishment  of  the  purpose  in 
hand.    Hashish  or  cannabis  Indica,  which  has  been  recommended 
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by  some  pbysicians,  is  too  uncertain  as  a  liypnotic,  and  its  action 
13  not  sufficiently  well  known  to  justify  its  use  in  this  connection. 
Tobacco,  wLiioli  has  been  hif,'hly  i^raised  in  the  treatment  of  teta- 
nus by  many  physicians  (L'specially  Curliug),  exercises  a  favor- 
able influence  upon  tlie  spasms  by  its  powerful  paralyzing  action 
npon  tiie  cerebrum  and  spinal  cord.  But  it  also  possesses  serious 
disadvantages^  especially  by  its  primary  stimulating  action,  and 
the  extreme  depression  which  follows  its  use.  Uence,  the  desired 
object  of  diminishing  the  irritability  can  be  better  attained  by 
the  use  of  hroniidt'  of  potassium.  Calabar  bean  or  pkj/sosi  I  r/m  in, 
is  also  to  be  recommended  for  this  purpose,  as  it  at  the  same 
time  also  diminishes  the  irritability  of  the  motor  nerves. 

As  the  tetanic  spasm  may  evidently  also  be  affected  if  only 
the  in-itability  of  the  molar  nerces  and  of  their  termination  in 
the  muscles  be  diminished,  various  remedies  have  been  used  in 
tetanus  which  act  in  this  manner.  Among  these  are  included 
prussie  acid,heUadon)ia,  and  especially  curare.  In  controlling 
the  spasm  we  do  not,  of  course,  consider  the  tetanus  as  cured, 
bat  only  that  one  symptom  is  removed,  the  importance  of  which 
Las  been  sufficiently  discussed.  Cases  enough  are  known  wliere 
(he  fatal  termination  lias  followed,  notwithstanding  the  interrup- 
tion of  the  spasms.  This  fact,  of  coiu'se,  will  govern  the  choice 
of  remedies  so  that  other  injnrioias  consequences  may  not  follow 
their  action,  e8p<?ciall3'  in  regard  to  the  heart.  Considering  these 
circumstances,  the  control  of  the  spasm  will  be  attained  most 
satisfactorily  by  the  use  of  hydrate  of  chloral  and  bromide  of 
pota^ium. 

The  cold  bath  and  cold  douclio  must  be  looked  upon  as  anti- 
quated and  heroic  means,  whose  efficacy,  in  their  time,  was 
regarded  by  Wright  and  Currie,  and  especially  by  Brodie,  as 

'ond  all  doubt.  Certainly,  cases  liave  been  known  in  which  a 
attack  and  consequent  death  have  occurred  when   the 

lent  was  put  into  the  water,  but  there  have  also  been  cases  of 
pid  improvement.  That  this  procedure  is,  in  truth,  dangerous, 
18  evident  from  tlu?  fact  that  the  influence  of  cold  is  a  powerful 
irritant  of  the  sensory  nervous  system.  But  the  possible  efficacy 
of  this  method  must  be  sought  in  this  same  powerful  sensory 
irritation,  as  the  severe  excitation  must  produce  subsequent  ex- 
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Laustion  ;  hence  an  influence  must  be  exerted  upon  the  distribu- 
tion of  the  blood  and  upon  tliti  nerves  of  the  vessels.  However, 
the  possible  danger  attending  tlteir  use  is  an  argument  iiguinst 

having  recourse  to  baths,  but  they  are  a  very  valuable  ag<'nt.  and j 

I  ought  to  point  out  a  special  indication  for  their  use,  viz.,  tliaU^ 
stage  of  the  disease  accompanied  with  excessive  elevation  of  tein^ 

peratnre,  often  combined  with  ttessation  of  the  spasm,  delirium, ,, 

etc.      Under  these  circumstances  a  bath,  especially  one  witl^ES 
gradual  reduction  of  the  temperatiire,  meets  the  double  indica — 
tion  of  lowering  the  temperature  and  exerting  a  redex  inttuenc^ 
upon  the  brain,  etc.      The  ■warvi  full  bath,  especially  recom — 
mended  by  French  practitioners  in  the  rheumatic  form,  can  liave^ 
scareel}'  any  other  object  than  to  equalize  the  irritability  of  x\\& 
sensory  nerves,  change  the  distribution  of  tlie  blood,  and  prevent 
variations  in  temperature.     The  fact  is,  that  patients  find  the 
warm  water  very  pleasant,  and  on  this  ground  its  use  is  certainly 
justified,  though  the  experience  of  different  phj^sicians  varies  in 
regaid  to  its  influence  upon  the  spasms  and  the  course  of  the 
disease.     Tlie  vapor  bath,  like\vise  employed,  offers  the  same  ad- 
vantages only  in  less  degree,  but  the  objections  to  it  ai-e  greater. 
(Sluetz's  alkaline  bath  is  antiquated.) 

To  prevent  the  spasms,  care  must  betaken  to  put  the  patient 
under  such  conditions  as  to  avoid  all  irritations,  as  noises,  jar- 
ring, changes  from  light  to  dark,  and  changes  in  temperature. 
Tile  patient  should  be  forewarned  of  every  unavoidable  touch. 

A  veiy  important  task  is  to  support  the  strength  ;  by  most 
observers  the  greatest  emphasis  is  laid  upon  this,  to  place  at  the 
disposal  of  the  organism  as  much  power  as  possible  by  ineans  of 
food  and  stimulants.  Feeding  is  rendered  very  difficult  by  the 
closure  of  the  jaws,  the  introduction  of  solid  food  is  often  im- 
possible, and  even  the  administration  and  swallowing  of  tluids 
may  be  prevented.  Hence,  the  proposal  is  quite  rational  in  sueh 
cases,  during  an;esthpsia,  to  introduce  food  through  the  stomach- 
tube,  perhaps  through  the  nostril.  Besides,  the  difficulty  caused 
hy  the  locked  jaw  niaj'  be  met  by  the  iise  of  nutritive  enemata. 

Evim  to  the  present  day  English  plij'sicians  erapha.'^ize  the 
importance  of  caring  for  the  free  evacnatton  of  the  bowels. 
There  are  certainly  some  arguments  in  favor  of  tlus,  for  an  evac- 
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nation  of  the  bowels  rarely  occurs  spontaneously,  and  the  accu- 
mulation of  faeces  is  accompanied  with  a  series  of  consequences 
which  may  most  disastrously  influence  the  result  in  tetanus. 
Probably  this  object  can  be  attained  without  danger  by  the  exhi- 
bition of  powerful  cathartics  according  to  the  English  custom, 
yet  an  energetic  irritation  of  the  intestines  in  this  way  does  not 
harmonize  with  the  other  indications,  and  had  better  be  avoided. 

The  treatment  hitherto  mentioned  fulfils  the  indication  of 
relieving  the  patient's  suffering  and  overcoming  the  sleepless- 
ness. The  field  of  therapeutic  effort  is  not  in  all  cases  exhausted 
thereby;  individual  symptoms  may  still  require  special  treat- 
ment, as  rapid  pulse,  retention  of  urine,  impending  suffocation, 
immoderate  sweating,  etc. 

The  use  of  electricity  in  the  treatment  of  tetanus  is  still  to  be 
mentioned.  As  yet  few  trials  have  been  made  with  this  agent  ; 
these  are  in  part  negative,  in  part  positive  in  their  results ;  the 
question  is  still  open. 

The  treatment  of  tetanus  neonatorum  must  be  conducted 
according  to  the  same  principles,  of  course  with  the  changes 
rendered  necessary  by  the  difference  in  age ;  the  very  few  cases 
of  recovery  have  been  ascribed  chiefly  to  the  opium  treatment. 
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F«W,  De  aflfect.  soporosa  et  cntftlcpsi.  Jena.  1 708.—  Tusot,  (Euvres.  t.  XTTT.  c. 
XXI. — ./.  Frank;  Prseccpta,  II.  vol.  I.  sect.  I.  p.  478. — Geingit  uiid  Oilnteil, 
Diet,  dc  infd.,  Art  Catalepsie. — Lenhuafher,  Ueber  Abiilii!.  Damerow's  Zoitsclir. 
1847. — Blaniiis,  Uclier  StabilitiitsiicuroBfn.  Areliiv  d.  phys.  HtJlk.  1851.  S. 
234.— fiilWrt,  Zeitschr.  dtr  k.  k.  G(w.  Wiener  Aerzte.  Nov.,  1852.— Z.  Meyer, 
ChariUi-Anuulen.  1854.  H.  ^.—Pud,  MCni.  d.  I'Acad.  de  Mf-d.  X^'ti^.—Bnehatum, 
Glasgow  med.  jouranl.  1857  and  1W58. — ScAwarU,  Rigac-r  Bcitriige  z.  Iltilk. 
1857.  Bd.  rV.  S.  118.— JSr.  Meimner,  Arcliiv  d,  Heilk.  18«0.  S.  572.— JTw/er, 
Virchow's  Arcliiv  XX.  1861.  S.  Xry.—Jonm,  Biitisli  med.  journ.  fi.  .June,  18G3. 
—Macfdo,  Siglo  metVico.  June,  18C4. — La»fij\U;  Arcli.  gfn.  de  Mfd.  1804.  L 
1865.  n.  p.  885. — Harlmnnn,  Wiirtemb.  med.  Correspondenzbl.  1806.  No. 
85. — Smoltr,  Menirtrabilicn,  No.  7.  1808. — .V.  Iio»enlhd,  Wien.  med.  Presse. 
1807.  No.  n.—n,ia»<:,  Archiv  d.  Heilk.  1868.  H.  5.  p.  Wi.—StiUfr,  Wiener 
Hied.  Wochcnschr.  1868.  Noa.  103  niid  104.— /7<m«^,  Kraukhciten  dcs  Nerven- 
tystcms.  2d  edition.  Eikngea,  \m'A.—&Milikt,  Elektrutherapio.  1869.— Jf. 
JitWiithal,  Hnntlltuch  dcr  Diagnostik  uud  Tlicrapie  der  Nervcjikrankheitcn. 
Erlsngen,  1870. — Ilintlfifltl  Jonen^  Studies  on  functional  nervous  discuses.  Lon- 
don, 1870.— //oZ/n,  Nord.  med.  Arkiv.  III.  Nos.  14,  10.  1871.— J.tw)j>«o», 
Edinb.  med.  journ.  July,  1871.  p.  Z'd.—  Corlim,  Union  mCd.  1871.  No.  69. — 
Walther,  ibid.  No.  "iL—Ola*,  Upaala  Liikareforeij.  Forh.  Vil.  p.  \l.—  WilMm, 
Wiener  med.  Presse.  1872.   No.  30. 


By  catalepsy  is  understood  a  diseased  condition  of  rare 
occurrence,  which  is  paro.xysmal  in  its  inanifestatiou.  Its  path- 
ognomonic symptom  consists  in  this,  that  the  muscles  remain  in  a 
^tnle of  contrddioii  into  wIt/eJi  tJiey  enter  at  tlie  heginnlnfj  nf  the 
attack,  so  that  certain 2>fisitinns  of  equilibrium  are  maintained 
by  the  limbs  iciihonl  spontaneous  change,  while  2^(1  ssite  changes 
of  posture,  sometimes  of  very  singular  nature,  can  be  easily 
made  (so-called  tlexibilitas  cerea).     As  a  rule,  the  attacks  are 
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accompanied  with  diminution  or  loss  of  sensation  and  conscious- 
ness. The  affection  occurs,  on  tlie  one  hand,  as  one  of  the  many 
manifestations  of  hysteria,  on  the  otiier  liand,  as  a  symptom  of 
chronic  cerebral  disease  (softening,  tubercular  meningitis)  and 
poisoning,  but  also  as  an  independent  uncomplicated  affection.   ^ 

Synonymous  tcrma  nrer  Morbus  attonitus  (Celaua) ;  syiiodius;  cclipsis;  hysteria 
catalcptica ;  traucc.  (By  the  latter  name  some  nuthars  uuderstnnd  especially  att«cks, 
occurring  in  persons  of  &n  lijstorical  disposition,  which  are  midway  between  true 
catalepsy  and  somnambuliBiu.) 
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The  causes  of  catalepsy  in  hysterical  patients  are  the  same  as 

those  of  the  hysteria ;  tliis  may  also  be  said  in  regard  to  the 
cataleptic  phenomena  when  occurring  as  sj'mptoms  of  chronic 
softening,  tubercular  meningitis,  etc.  The  etiology  of  uncompli- 
cated, idiopathic  catalepsy  is  almost  entirely  unknown.  We 
venture  to  assume  that  catalepsy  belongs  to  the  large  group  of 
diseased  conditions  designated  by  Griesinger  constitutional  neu- 
ropathies, whereby  its  near  connection  with  other  neuroses  of  this 
group  (hysteria,  insanity,  epilepsy,  ciiorea,  etc.)  is  indicated, 
and  also  tliat  a  predisposition  dependent  upon  congenital  pre- 
foiination  of  certain  poi'tions  of  the  central  nervou;?  system  gen- 
erally precedes  the  apjx-arance  of  the  cataleptic  attack.  This 
sujiposition  is  yet  furtlier  supported  by  the  fact  that  we  not 
rarely  observe  catalepsy  in  families  in  which  certain  members 
are  disposed  to  other  nervous  disturbances  of  this  group,  espe- 
cially to  chorea  and  epilepsy ;  or  that  the  person  afflicted  with 
catalejisy  is  also  subject  to  other,  especially  to  convulsive  neu- 
roses of  the  most  varied  nature;  or  that  primarily  epileptic 
attacks  preceded  the  cataleptic.  Likewise  the  circumstance  is 
of  importance  that  catalepsy,  like  other  neuroses  depending 
upon  constitutional  predisposition  (as  chorea,  epilepsy,  hemici'a- 
nia),  may  appear  at  a  very  early  age.  Catalepsy  has  been 
noticed  at  five  years  of  age. — As  to  the  influence  of  age,  the  dis- 
ease is  most  fnquent  in  youtli,  especially  at  the  time  of  pubertj-; 
in  advanced  age  catalepsy  occurs  onh^  exceptionally.  There 
does  not  seem  to  be  any  marked  diCfereiice  in  predisposition 
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between  the  two  sexes.  The  supposed  preponderance  of  females 
depends  upon  the  hiHuence  of  hysteria,  which,  indeed,  furnishes 
a  large  contingent  to  tlie  cataleptic  condition  in  its  widest  sense. 
Besides,  chlorosis  also  may  possibly  exercise  a  causative  intiu- 
ence  among  women. 

Of  the  more  accidental  influences  which  may  give  rise  to  cat- 
alepsy, first  to  be  mentioned  are  strong  emotions,  the  influence 
of  which  is  almost  undisputed.  For  example,  Jones  saw  a  case 
of  catalepsy  in  a  man  sixty  years  old,  caused  by  his  horror  at. 
the  sudden  death  of  his  wife  ;  Rosenthal  saw  a  case  in  a  boy 
twelve  years  old,  which  came  on  after  great  excitement.  Further, 
over-excitement  in  certain  spheres  of  mental  action  undoubtedly 
lias  a  certain  value  as  an  etiological  factor ;  especially  is  this 
true  of  fanatical  devotion  to  certain  religions  ideas,  mystic  subtil- 
ties,  and  speculations,  though  it  must  nut  he  denied  that,  on  the 
one  hand,  such  a  mental  bias  itself  in  certain  cases  is  often  to 
be  looked  upon  as  a  manifestation  of  a  diseased,  unnatural  ner- 
vous action.  On  the  other  hand,  also,  the  etiological  connection 
appears  more  clearly  with  the  nearly  allied  condition  of  ecstasy 
and  somnambulism  than  with  catalepsy  jiroper. — In  certain  cases 
malarial  infection  is  mentioned  as  the  cause  of  typical  attacks  of 
catale])sy ;  also  dreams  and  atmospheric  influences  (probably, 
however,  only  Avith  previous  ])redi.sposition)  may  excite  cata- 
lepsy. Thus,  Schwartz  noticed  in  a  boy  seven  years  old,  in  con- 
sequence of  rough  maltreatment,  first,  a  choreic  condition,  which 
later  passed  into  catalepsy.  Jamieson  saw  a  cataleptic  attack  in 
a  girl  eighteen  years  old,  after  a  severe  blow  on  the  right  side  of 
tlie  back — yet  the  same  girl,  two  years  earlier,  had  a  similar 
attack  after  a  fright.  Ilartraann  observed  catalepsy  after  evacua- 
tion of  pus  in  a  chlorotic  woman,  who  had  had  mastitis  with 
formation  of  an  abscess  during  the  child-l>ed  state. — Finally,  it 
must  not  be  forgotten  that  catah.'ptoid  symptoms  may  be  volun- 
tarily simulated  by  both  men  and  women,  and  (hat  a  rich  field 
is  here  olTernd  to  skilful  deception,  which  almost  never  fails  in 
producing  the  desired  result.  Numerous  old  and  recent  examples 
show  in  this  direction  the  most  interesting  characteristic  proofs 
both  of  the  persistence  and  rrmtine  of  tlie  deceiver  and  of  the 
credulity  of  the  deluded  public. 


The  complete  portraiture  of  catalepsy  is  composed  of  a  snc- 
cession  of  sepamte  attacks,  which  are  separated  one  from  the 
other  hy  a  loiig<M'  or  shorter  interval,  often  entirely  withnnt 
eyniptonis,  often  iilled  with  cuinplicated  disturbances.  The  indi- 
vidual attacks  themselves  differ  very  much  in  intensity  and 
extent,  and  show  the  pathognomonic  symptoms  of  the  cataleptic 
condition  more  or  less  well  marked.  On  this  account  a  distinc- 
tion has  been  made  between  catalepsla  vera  and  catalepsin 
spuria.  The  latter,  indeed,  includes  very  heterogeneous  condi- 
tions, and  is  in  part  identical  with  the  form  called  "  trance"  or 
"catalepsia  hysterica ;"  in  part  also  it  includes  the  sj-^mptonia 
of  ecstasy  and  somnamlnilisni,  without  sharply  defining  the 
boundary.  Since  it  is,  however,  essentially  a  manifestation  of 
hysteria  or  of  certain  chronic  cerebral  affections,  we  must  refer 
to  the  appropriate  diseases  for  a  description  of  the  symptoms. 

The  attacks  of  catalejjsia  vera  occur  suddenly,  as  a  rule ; 
more  rarely  there  are  prodi'omal  symptoms,  consisting  in  an 
umlefined  sense  of  discomfort,  headache,  vertigo,  trembling  of 
individual  muscles,  hictujugh,  etc.  Sometimes  the  patients  stop 
suddenly  in  the  middle  of  a  sentence  or  of  a  motion,  as  if 
enchanted,  with  open  mouth  or  raised  arm,  as  the  sudden  stiflf- 
ness  seizes  the  muscle  which  is  acting.  In  genuine  catalepsy 
this  peculiar  condition  of  stiffness,  or  rather  of  extreme  mus- 
cular tension,  extends  very  rapidly  over  all  the  voluntary  mus- 
cles, thougli  not  always  over  all  in  equal  projjortion ;  more 
rarely  the  stiffness  is  only  partial  or  unilateral.  The  affected 
muscles  have  a  firm  feeling,  and  offer  more  or  less  resistance  to 
passive  motion.  This  resistance  gradually  ceases,  and  the  mus- 
cles, though  still  contracted  and  firm,  yet  yield  to  passive 
motions,  so  that  the  limb  can  be  jilaced  in  any  desired  position, 
in  wliicli  it  then  again  remains  without  change.  It  is  this  won- 
derful pro])erty  which  has  received  the  name  of  wax-like  flexi- 
bility (flexibilitas  cerea).  But  there  seems  to  be  a  great  amount 
of  exaggeration  in  the  description  of  this  condition,  or,  at  least, 
iu  its  highest  degree  it  is  one  of  the  most  rare  phenomena. 
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Apart  from  the  passive  mobility  of  muscles  apparently  so  stiff, 
the  peculiarity  of  the  conditio'h  is  this  :  positions  which  noimally 
— that  is,  under  the  irirtuence  of  the  will — eitlier  cannot  be  taken, 
or,  on  account  of  pain  and  weariness,  can  be  maiufained  unly 
temporarily,  in  catalepsy  become  persistent  for  a  longer  or 
shorter  time — a  phenomenon  which  may  be  explained  by  the 
more  or  less  complnte  loss  of  consciousness,  and  probably  in  part 
by  the  reflex  muscular  tension  (see  "Theory  of  the  Diseaso"). 
The  phenomena  just  mentioned  can  be  most  easily  produced  in 
the  upper  extremities,  and.  indeed,  more  easily  in  those  portions 
of  these  in  which  the  joints  are  smaller  and  the  surrounding 
mass  of  muscle  is  less,  so  that  changes  in  the  position  of  the 
thumb,  the  lingers,  the  hand,  can  be  produced  more  easily  than 
malposition  of  the  shoulder  or  elbow.  The  same  is  true  of  tlie 
lower  extremities ;  only,  for  analogous  reasons,  it  is  much  more 
difficult  to  producLi  decided  change  of  position  than  in  corre- 
sponding divisions  of  the  arms,  and  tlte  attempt  is  niiuh  less 
successful:  yet  sometimes  it  is  possible  to  produce  wry  wonder- 
ful postures,  not  only  of  the  extremities,  but  also  of  the  whole 
body  ;  as,  for  example,  the  patient  can  be  placed  in  bed  upon  his 
pelvis,  with  his  arms  raised,  and  the  legs  directed  upward  at  an 
acnte  angle,  so  that  the  body  takes  t\ui  shape  of  a  V.  Much 
tliat  is  reported  in  old  authors  concerning  the  wonderful  posi- 
tions of  those  possessed  and  the  convulsed,  concerning  their 
soaring  in  tlie  air,  etc.,  is  certainly  to  be  referred  to  cataleptic 
muscular  .sjiasm.  Moreover,  the  condition  does  not  persist  long 
in  its  full  intensity  ;  as  a  rule,  after  some  minutes  there  is  a 
diminution  of  the  stiffness,  so  that  the  limbs  obey  the  laws  of 
gnivitj^,  and  the  arm  raised  horizontally  sinks  somewhat ;  the 
extended  hand  is  slightly  flexed  ;  sometimes  also  a  slight  trem- 
bUng  gives  notice  of  the  slowly  appearing  exliaustion  of  the 
muscles. 

The  conscioumess  is  frefpiently  entirely  lost  from  the  com- 
mencement of  the  attack;  the  patienfs  do  not  give  the  least  sign 
of  sensation  or  will,  and  later  can  remember  nothing  concerning 
the  attack.  In  other  cases,  at  least  in  the  beginning  of  the 
attack,  there  is  a  dull  consciousness,  or  such  msiy  be  present 
daring  its  whole  duration.     Then  also,  as  a  rule,  there  is  not 
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complete  analgesia  ;  weak  irritations  are  not  noticed  indeed,  bnt 
stronger  ones  (as  severe  faradic  metallic  pencilling)  may  excite 
pain,  and  the  patients  afterwards  remember  the  sensation.    In 
one  case  reported  by  Fuel  it  is  said  that  even  hypersesthesia 
existed  during  the  attack.    The  slightest  touch,  a  light  noise, 
caused  gritting  of  the  teeth,  smothered  cry,  weak  motions.    Also 
in  a  case  reported  by  Lasegue  there  was  hypersesthesia  of  the 
left  half  of  the  body,  while  on  the  right  side,  which  was  chiefly 
cataleptic,  there  was  antesthesia.    The  reflex  irritability  is  quite 
variously  affected ;   sometimes  it  is  entirely  lost ;    sometimes 
reflex  actions  are  perfoi-med ;  e.  g.,  the  eyelids  close  on  touching 
the  conjunctiva ;  the  pupils  react  to  light ;  on  the  application  of 
strong  odors,  the  eyes  water,  the  face  flushes,  and  the  pulse  is 
accelerated.    It  is  especially  deserving  of  notice  that  a  disturb- 
ance of  consciousness  may  continue  for  a  while  after  the  cessa- 
tion of  the  attack,  and  the  ability  of  co-ordina^ng  motions  {e.  g., 
speech)  may  return  very  slowly. 

In  one  case,  during  tho  attack,  M.  Rosenthal  found  the  electrical  reaction  per- 
fectly normal  for  both  faradic  and  galvanic  currents;  in  another  case,  howerer, 
the  electro-muscular  contractility,  as  well  as  the  galvanic  irritability  of  the  nerve- 
trunlc  and  plexus,  was  decidedly  increased.  In  this  cose,  where  tlierc  was  fiexi- 
bilitas  ccrca,  the  position  taken  on  account  of  tlic  faradic  irritation  of  the  eztcnton 
or  flexors  of  the  arm,  or  as  a  result  of  tlie  galvanization  of  the  corresi)onding  nerre, 
was  not  maintained  after  the  cessation  of  the  irritation ;  the  hand  returned  to  ita 
former  position.  Bencdikt  also  mentions  a  case  with  clearly  marked  flcxibilitu 
cerea,  where  tho  galvanic  nervous  irritability  (radial,  median)  was  somcvhat 
increased.  The  faradic  irritability  was  found,  sometimes  by  direct,  sometimes  also 
by  indirect  irritation,  diminished  in  certain  groups  of  muscles  (interossci,  quadricepi 
cruris,  tho  flexors  of  the  leg).' 

As  a  rule,  the  general  vital  functions  undergo  no  marked 
change  during  the  attack.  The  respiration  is  generally  of  normal 
frequency,  sometimes  rather  slow,  more  frequently  of  diminished 
or  irregular  intensity,  so  that  light(?r  and  deej)er  inspirations 
alternate.  The  pulse  may  also  be  slower,  with  slight  excursion 
and  diminished  tension  of  the  arteries.  The  temperature  gen- 
erally remains  normal,  but  in  certain  cases  is  decidedly  lowered; 
thus,  in  a  case  observed  by  Skoda,  during  the  attacks  the  body 
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■was  often  very  cold,  and  this  coldness  once  continued  forty- 
eight  honrs.    Very  severe  cases,  in  which,  with  icy  cold  skin,  the 
pulse  and  respiration  became  so  weak  as  to  be  imperceptible, 
may  have  led  the  laity  to  consider  the  patients  apparently  or 
truly  dead.     Such  cases  form  the  foundation  for  the  many  exag- 
gerated and  wonderfully  distorted  stories  in  regard  to  cataleptic 
persons  who  have  seemed  to  be  dead  during  several  days,  or 
who  have  been  buried  alive.    It  is  perfectly  natural  that  the 
above  phenomena,  as  also  the  wonderful  peculiarities  of  the 
cataleptic  condition,   should  always  make  a   specially  weird 
impression  upon  the  laity,  and  thus  give  material  for  exaggera- 
tion and  invention.    But  all  such  stories  cannot  be  consigned 
unconditionally  to  the  region  of  fable,  as  many  medical  authors 
are  all  too  ready  to  do.    The  older  stories,  concerning  apparent 
death  and  burying  alive,  are  certainly  so  distorted  and  misrep- 
resented that  e\wi  in  the  most  favorable  case  it  is  difficult  to 
discover  the  grain  of  truth  upon  which  they  are  founded.    But 
more  recently  there  are  cases  on  record  which  show  the  possi- 
bility of  such  occurrences.    Besides  the  above-mentioned  case 
by  Skoda,  there  is  a  similar  report  by  Hasse,  who  saw  a  girl  of 
very  nervous  disposition,  twenty  years  old,  lie  about  eight  weeks 
entirely  unconscious  after  jumping  into  the  water,  whose  condi- 
tion alternated  between  attacks  of  spasm  and  a  cataleptic  con- 
dition ;  in  the  paroxysms,  which  iinally  lasted  nearly  all  day, 
the  patient  was  deathly  cold  and  seemed  dead.    Wilhelm  also 
noticed  in  a  girl  eight  years  old,  subject  to  somnambulism,  that 
in  the  attacks,  accompanied  with  flexibilitas  cerea,  there  was  a 
coolness  of  the  skin  and  a  livid  color  of  the  face  (the  urine  also 
■was  alkaline  during  the  attack). 

The  duration  of  the  separate  attacks  is  very  variable  :  some- 
times they  continuo  only  a  few  minutes,  sometimes  hours,  even 
days ;  in  tlie  attacks  described  as  so  protracted,  there  are  gen- 
erally remissions  or  intermissions,  in  which  the  consciousness 
returns,  the  patients  at  least  partially  recover,  then  an  internal 
or  external  irritation  again  gives  rise  to  the  attack.  Strictly 
speaking,  it  is  rather  a  cycle  of  attacks  quickly  following  one 
another,  as  is  seen  in  many  severe  neuralgias  (prosopalgia, 
angina  i)ectoris,  etc.). — Sometimes  the  condition  disappears  quite 
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suddenly ;  the  patients  recover  at  once  full  consciousness  and 
the  normal  use  of  their  muscles,  take  lip  their  employment 
which  Imd  been  intenuptedj  continue  the  sentence  previously 
coiiiinenced,  and  conduct  tliemselves  as  if  not  the  slightest  thing 
had  intervened.  Such  cases  are,  however,  exceptional.  Much 
more  fi'equently  the  patient's  recovery  is  only  slow  and  gradual ; 
they  are  at  first  somewhat  stupefied,  as  if  just  awaking  from 
an  unusually  sound  sleep.  Sensibility  is  still  diminished,  the 
power  of  the  will  weakened  ;  a  certain  amount  of  stiffness  of 
the  muscles  still  remains  for  some  time,  which  renders  motion 
difficult  and  slow. 

In  simple  uncomplicated  cases  of  catalepsy  there  are  gener- 
ally no  symptoms  in  the  intervals  between  the  attacks,  or  they 
are  limited  to  a  certain  irritability  and  lack  of  nervous  harmony, 
sometinu's  also  slight  lassitude,  more  frequently  vertigo  and 
headache.  It  is  indeed  very  doubtful  whetheP  these  symptoms 
are  to  be  considered  as  the  result  of  the  cataleptic  attack,  or  as 
the  manifestation  of  a  neurotic  diathesis.  In  simple  catalepsy 
there  is  rarely  any  mental  sjmptom  noticeable  during  the  inter- 
mission between  attacks  ;  the  intelligence  may  even  be  remark- 
ably developed  {e.g.,  in  cataleptic  children). — Of  course,  this  is 
not  the  case  where  the  catalejisy  is  merely  one  of  a  number  of 
modes  in  which  hysteria  is  manifested,  or  wheie  there  i.s  a  com- 
plication with  other  neuroses  (insanity,  epilepsy,  chorea,  etc.). 
Then  there  maybe  most  varied  symptoms,  sometimes  very  severe, 
during  the  intermission,  and  to  enumerate  all  such  would  require 
loo  much  time  ;  it  is  only  necessary  to  mention  as  most  frequent 
the  occurrence  of  hysterical  convulsions,  delirium,  maniacal 
attacks,  hallucinations,  and  finally  the  combination  with  ecstasy 
and  somnambulism. 

The  conr/ie  of  the  disease  is  very  irregular,  but  in  by  far  the 
larger  number  of  eases  it  is  chronic.  Those  cases  which  seem  to 
be  caused  by  a  malarial  infection  form  almost  the  only  exception 
in  this  respect ;  in  such  cases  the  attacks  follow  the  regular 
course  of  other  malarial  neuroses  (iisually  quotidian),  are  some- 
times accompanied  with  fever  and  sweating,  and  yield  to  the 
usual  antimalarial  remedies.  Occasionally  a  case  which  has  as 
its  cause  an  accidental  injury  (friglit,  injury)  may  be  considei 
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amended  after  a  few  attacks  occurring  in  rapid  succession  or 
eren  after  a  single  attack.  But  generally  the  affection  extends 
throngh  many  years,  if  not  the  entire  life.  Important  individual 
pecnliarities  are  caxvsed  by  the  frequency  of  the  attacks,  the 
duration  of  the  intermissions,  also  by  the  presence  or  absence  of 
complications. 

As  among  epileptics,  so  among  cataleptics  there  is  a  small 
nnmber  who,  with  a  clearly  marked  predisposition,  nevertheless 
suffer  from  only  a  small  number  of  attacks,  which  are  separated 
from  each  other  by  intervals  of  many  years.  Others,  agsiin,  are 
found  who  have  the  attacks  coiTiparatively  often,  or  periodically, 
now  frequently,  now  rarely  ;  still  others,  finally,  in  whom  the 
slightest  external  influence  is  sufficient  to  excite  a  catah>ptic 
attack  at  any  time.  The  greatest  susceptibility  to  irritation 
among  the  latter  class  is  found  in  hysterical  patients,  and  to 
tliese  belong  that  condition  described  by  Lasegue  as  *'  catalepsie 
passagere,"  where  sleep,  a  cataleptic  muscular  stiffness,  etc.,  can 
be  produced  by  laying  the  liaiul  on  the  eyes,  or  by  closing  the 
eyelids  in  any  other  way.  Similar  phenomena  were  observed  by 
Lasegwe  also  in  many  males  who  were  emaciated  and  debilitated, 
or  affected  with  uncertain  cerebral  symptoms. — A  fatal  termina- 
tion is  almost  never  caused  by  the  cataleptic  attacks  thenisi>lves; 
but  death  is  frequently  the  consequence  of  the  original  affection, 
or  of  some  complication. 


h 


Anatomical  CJtanges  and  Tlieory  of  the  Disease. 


The  number  of  autopsies  heretofore  published  is  extremely 
small ;  they  relate  besides  to  sucli  complicated  diseased  condi- 

Itions,  that  they  furnish  no  essential  instruction  as  to  the  patho- 
genesis of  catalepsy. 
An  examination  rcporterl  by  Schwartz  relates  to  the  caise  of  the  hoy  nlrcady 
ttferred  to,  who,  after  an  injury,  had  at  first  attacks  rescuihliug  chorea,  latr?r  cntaU'p- 
tico-tetanic  attacks,  and  after  two  years  died  from  anreinia  and  marasmus.    There 

tiras  found  in  this  case,  besidea  a  serous  effusion  in  the  arachnoid,  n  softening  of  the 
eoq>as  striatum  and  optic  tljalniims,  especially  on  the  left  side;  along  the  posterior 
Rorfacc  of  the  spinal  cnrd,  from  the  cervical  to  the  lumLar  enlargement,  was  a 
browaish-rcd,  jcUy-liko  mass,  arrau<fed  in  groups,  covering  the  dura  mntcr.     Tlie 
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spinal  cord  seemed  healthy.  (There  was  no  microscopic  examination.) — ^Mdsaoer 
oxiiiniia'd  a  man,  forty-seven  years  old,  who  had  sufTered  from  catnlcpsj  for  six 
ycarsi,  and  in  the  three  last  years  also  from  maniacal  and  epileptic  symptoms,  with 
paralysis  of  the  right  side;  he  found  in  the  anterior  cerebral  fossa  over  the  ethmoid 
Ixiuc  an  cpitlic'liunia  growing  from  the  dura  mater;  the  anterior  third  of  the  right 
cerebral  Ueniisphere,  as  far  as  tliu  cortex,  was  much  softened,  abo  the  outer  part  of 
the  rif^lit  curpua  striatum. — LabiiguE  found  no  change  in  the  bmins  of  two  men 
atfectcd  with  catalepsy. 

If  Ave  examine  more  closely  from  a  physiolofrical  point  of 
rievv  the  cotnliitiatioii  <jf  sjiiiptoins  known  as  catalepsy,  it  is 
especially  tlie  cataleptic  muscular  tension  (or  rigidity)  and  the 
tle.xil)ilit!is  cerea  which  as  pathofftiomotiic  attra<;t  the  most  atten- 
tion. Jlost  authors  are  inclined  to  the  opinion  that  tlie  catalep- 
tic rigidity  is  onlj^  an  increase  of  the  normal  tonus  of  the 
voluntary  muscles,  occurring  occasionally  in  the  attacks.  How- 
ever, the  existence  of  this  tonus  is  not  accepted  beyond  all 
question  ;  yet  a  small  number  of  experimental  facts  tend  to  sup- 
port tlie  opinion  that  there  is  a  reflex  tonus  depending  probably 
upon  the  ganglion  cells  of  the  spinal  cord.  It  may  still  remain 
doubtful  whether  the  excessive  increase  of  this  normal  muscular 
tonus  causes  a  we:ikening  or  interruption  in  the  conduction  of  the 
impulse  of  the  will  in  the  central  organs,  or,  on  the  other  hand, 
whether  the  diminution  of  the  voluntary  innervation  causes  an 
increase  in  the  reflex  tontis  of  the  muscles.  At  all  events,  even 
when  consciousness  is  not  entirely  lost,  vvealwaj's  see  the  catalep- 
tic muscular  rigidity  associated  with  diminution  of  the  intluence 
of  the  will  in  the  affected  muscles.  Without  the  aid  of  a  muscu- 
lar tonus  the  phenomena  of  the  cataleptic  attack  are  diffictilt  to 
exjilain.  At  least  it  is  only  a  circumlocution  witliout  ex])lanation 
to  ri'fer  with  Blastus  to  tlie  general  law  of  the  stability  of  the 
nervrms  system,  or  with  L.  Meyer  to  a  faculty  of  retaining  a 
position  after  cessation  of  the  voluntary  innervation. 

If — na  seems  enjoined  by  reasons  to  be  yet  considered — we  look  upon  the  catn- 
lei)tic  muscular  contraction  as  ruflox,  without  adopting  the  theory  of  a  muscular 
tonus,  we  must  imagine  that  in  the  cataleptic  attack  there  are  conditions  especially 
favorable  for  the  excitation  of  reflex  action  in  the  entire  voluntary  muscular  systenu 
The  abolition  of  sensation  and  the  influence  of  the  will  during  the  attack,  the 
complete  loss  of  consciousnt^as  genernlly  noticiid.  shnw  that  there  is  i\  temporary  com- 
plete or  incomplete  cesiatioa  of  ccrubral  fuaction.    The  removal  of  the  cerebral 
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rnlidon  and  the  entire  psycho-motor  actioD  renders  it  more  cisy  for  the  occarrcnce 
of  reflex  muAcular  action,  which  is  often  prevented  liy  the  will.  But  liesidea, 
possibly  at  the  same  ttnie,  those  reflex  inhibitory  centres  discovered  by  Sctschenow, 
iitaated  in  the  corpora  quttdrigcmiua  and  optic  thalamus  (in  f  rogsj,  and  possibly  iu 
iheujjper  part  of  the  iiieduHa  oblungata,  are  throwa  out  of  action.  Though  thie 
view  can  be  received  only  with  reserve  as  purely  hypolhetical.  yet  one  fact  rather 
tends  to  give  it  some  support,  namely :  the  obacrvation  often  made  that  narcotics 
uid  aniesthetics,  at  a  certain  stafjo  of  their  action,  before  the  production  of  narcotism, 
may  give  rise  to  sliglit  epile])tic  phenomena.'  From  experiments  made  by  Jfalkic- 
wi(3  under tlje  directiouof  Setscbenow,  we  know  tlmt  a  nuniberof  toxic  siibslancea, 
&mong  them  alcohol  and  morphia,  exert  a  decidedly  paralyzing  influence  upon  the 
ceiebral  reflex  inhibiting  centres,  and  it  is  rational  to  refer  the  cataleptic  muscular 
contraction  occurring  from  tlie  use  of  narcotics  and  anaesthetics,  as  well  as  the 
reflex  spasms  sometimes  seen  during  opium  poistuiing,  to  diniiuutiun  or  absence  of 
the  function  of  the  cerebral  inhil)itory  organs.  Certainly,  hereby  only  one  link  in 
the  chain  of  the  cfttale|)tic  pheuomena  is  cxi)]ained,  and  by  no  means  is  a  special 
eiplanation  of  the  catn.k'ptic  ciinditioii  given,  but  only  the  common  preliminarj 
c«Ddition  of  aacb  an  explanation  is  furnished. 

The  explanation  of  the  "flexibilUas  cerea"  is  perhaps  still 
more  difficult  than  tliat  of  the  cataleptic  niiiscnUir  nf,'idity.  This 
difficulty  does  not,  however,  lie  in  the  point  where  one  is  most 
accustomed  to  look  for  it ;  namely,  that  unusual  or  unnatural 
positions  can  be  assumed  and  maintained  for  a  long  time.     The 
possibility  of  sucli  positions  is  much  more  simply  ex])lained  by 
the  absence  of  volition  with  persisting  reflex  action  and  co-ordi- 
nation, i'.  e.,  with  unrestrained  or  even  exaggerated  function  of 
the  reflex  apparatus  and  the  co-ordinating  centres  of  the  spinal 
rord  and  medulla  oblongata.     The  integrity  of  these  centres  ren- 
ders it  apparentl}'  possible  that  in  the  cataleptic  attacks  the 
balance  can  be  maintained  in  such  abnormal  positions  as  the 
above  described  Vfurm,  to  which  normally  the  influence  of  the 
will  would  be  opposed.     Tliat  it  is  truly  the  influence  of  the 
■will  which  (consciously  or  unconsciously)  exclusively  or  chiefly 
hinders  or  inhibits  the  taking  of  such  postures  is  seen  according 
to  my  view  very  convincingly  in  the  simple  fact  that  skilful  pre- 
tenders can  imitate  tlie  cataleptic  i>henomena — even  the  abnormal 


^P  '  I  bAve  myself  seen  an  exquisite  case  of  flexibilitas  oerea,  alternating  with  trismus, 
opisthotonos,  and  gfenera.1  convnlsions,  in  a  patient  poiHoned  by  morphia  (by  O.OO 
prnmme  [a  grain  and  one -third]  of  hydrocblorate  of  murptiia). 


positions  of  the  limbs — ao  as  to  completely  deceive.     Here  the 
will  not  only  dofs  not  ojjposc  such  co-ordinations  as  are  usually 
resisted,  because  painful,  tiring  or  useless,  but,  on  the  contrary, 
it  is  specially  directed  to  produce  them,  and  is  very  strongly 
interested  in  maintaining  tliem. — Hence,  the  chief  difflculty  does 
not  Hh  in  tliis  direction  ;  but  rather  in  the  great  instability  of  the 
position  taken  notwithstanding  the  aiipareiit  tendency  to  stabil- 
ity ;  in  the  circumstance  that  an  impulse  from  without,  a  slight 
pull  or  push,  etc.,  immediately  gives  the  limb  a  new  position, 
calls  into  play  a  new  combination  of  the  re*flex  and  co-ordinating 
apparatus,  which  again  remains  iixed  until  another  impulse  is 
received.     The  most  reasonable,  and  on  many  accounts  most  evi- 
dent, explanation  is  that  the  passive  motion  by  means  of  the  sen- 
sory muscular  nerves  acts  retlexively  upon  the  motor  centre  (or 
the  co-ordinating  centre  of  the  gpinal  cord).    Nevertheless,  many 
considerations  opposed  to  this  occur  to  us  ;  first,  the  fact  that 
the  reth'X  irritability  in  catalepsy  is  not  increased,  but  frequently 
seems  dim inislied  or  abolished.     Doubts  may  perhaps  be  raised 
as  to  this  by  the  supposition  of  a  different  relation  of  the  sensory 
muscular  nerves  and  the  sensory  cutaneous  nerves  as  well  as 
i)f    the   centri's  of  co-ordination   and    other    reflex   apparatus. 
But  upon  what  does  it  depend   that,  while  a  passive  motion 
easily  causes  a  change  in   the  position  of  the  limbs,  which  is 
permanent,  the  most  powerful  faradic  or  galvanic  irritation  of 
muscles  or  nerves  does  not  have  the  same  effect?    (See  "Symp- 
toms.")   Yet,  in  the  latter  case  there  is  certainly  a  much  moref 
intense  irritation  of  the  sensory  muscular  nerves  than  can  be 
cansed  by  moderate  passive  extension  or  shortening! — Bene- 
dikt  remarks  in  regard  to  the  tlexibilitas  cerea:    "Since  every 
muscle  by  every  extension  loses  as  much  power  as  it  gains  bys 
contraction,   it  is  clear   that  when  once  antagonistic  muscles 
have   that  tension  which   is  suitable  to  maintain  a  portion  OL 
the  body  in   a  certain  position,   the  same  tension  is  sufficienf 
for  all  positions  in  the  direction  of  those  muscles."    Tliis  remarla 
is  correct,  but  yet  cannot  answer  the  above-mentioned  contra 
diction.     Rosenthal  also  only  states  more  precisely  the   same 
thing,  but  does  not  explain  it,  when  he  says  :  "  While  tlieretore 
the  irritation,  acting  directly  upon  the  skin  or  electrical  irritation 
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of  muscles  or  nerves,  gives  rise  to  no  reflex  action,  at  least  wliich 

may  caose  the  position  artificially  produced  to  be  permanent,  the 

indirect  irritation  of  external  influence  can  be  reflected  from  the 

sensory  nerves,  especially  of  the  bones  and  the  joints,  upon  cer- 

tfun  groups  of  muscles.    The  so-called  waxy  mobility  is  then 

a  reflex  contraction." — To  the  latter  view  we  are  at  all  events 

driven ;  but  just  the  how  ?  and  wherefore  ?  of  the  form  of  reflex 

action  is,  alas  I  still  unknown  to  us. 

The  special  analysis  of  the  remaining  secondary  and  subordinate  phenomena  of 
tk  cataleptic  attack  must  under  these  circumstances  be  of  little  value ;  what  we 
wKj  know  or  imagine,  is  for  the  must  part  deducible  from  that  which  has  already 
been  said. 

Diagnosis.  Prognosis,  and  Treatment. 

In  well-marked  cases  of  catalepsy  there  is  no  difficulty  in 
diagnosis,  if  by  that  term  is  understood  a  combination  of  symp- 
toms characterized  especially  by  muscular  stiffening  and  the 
flexibilitas  cerea.  Conditions  wherein  these  pathognomonic  phe- 
nomena do  not  occur  are  then  not  catalepsy,  or  at  least  not  cata- 
lepsia  vera,  and  may  well  be  included  in  the  large  and  quite 
indefinite  category  of  catalepsia  spuria,  or,  according  to  their 
special  characteristics,  among  the  choreic,  epileptic,  hysterical 
forais  of  spasms.  Only  a  persistent  and  cleverly  executed  sim- 
ulation could  give  rise  to  diagnostic  difficulty,  or  at  least  to 
doubt.  That  such  a  simulation  is  possible  is  shown  by  different 
examples  from  ancient  and  modern  records  (among  others,  the 
cases  from  Corlieu  and  Walcher  often  referred  to  in  writings). 
Prolonged  observation,  more  careful  testing  of  the  sensibility 
and  reflex  irritability,  perhaps,  too,  the  examination  of  the  elec- 
trical reactions,  would,  as  a  rule,  afford  a  safeguard  against 
deception. 

The  prognosis  of  catalepsy,  so  far  as  concerns  life,  is  favor- 
able, if  we  except  complications  ;  so  far  as  concerns  the  disease, 
it  is  generally  unfavorable,  since  in  the  majority  of  cases  a 
spontaneous  recovery,  or  one  due  to  treatment,  is  not  at  all 
probable.  Yet,  as  we  have  seen,  there  are  exceptions:  espe- 
cially do  those  cases,  caused  by  a  malarial  infection,  running  a 
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typical  course,  furnisli  a  better  prognosis ;  the  same  is  true  in 
ivgaid  to  many  cases  of  catalepsy  occurring  in  relatively  healthy 
persons  from  more  accidental  causes  (injuries,  mental  shocks, 
etc.)  In  hiveterate  cases,  with  nen'ous  predisposition  and  severe 
complications  (hysteria,  insanity,  etc.),  the  prognosis  is,  of 
course,  (.•specially  unfavorable. 

Two  problems  may  be  proposed  in  the  ireaimrnl :  first,  to 
stop  tlie  attack,  or  cut  it  short ;  thou,  to  prevent  the  return  of 
the  attacks.  The  latter  task  can  be  undertaken  with  contidence 
of  success  only  where  there  are  grounds  for  beliei-iug  tliat  the 
cause  can  be  removed,  as  in  malarial  infection.  In  such  cases 
improvement  or  recovery  has  been  obtaiued  by  the  use  of  quinia, 
as  is  shown  by  the  reports  of  Medicus,  Eisi-nmann,  Glas,  and 
others.  In  other  cases  quinia  alone  or  combined  with  morphia 
(Hurtiuann)  has  been  of  benefit.  Favorable  results  have  been 
obtaiued  also  by  the  use  of  tonics,  iron,  ergot  (Glas),  morphia 
and  tlie  cold  douclie  (Smohn*),  and  by  electricity  in  the  form  of 
the  induced  current  (Macedo).  The  constant  current  has  hereto- 
fore given  no  good  result  (Benedikt,  Rosentlial).  Rosenthal  also 
found  in  one  case  that  the  subcutaneous  injection  of  curare  had 
no  marked  intiuence. 

As  to  whether  a  palliative  treatnipnt  of  the  attack  is  to  be 
recommended  or  not,  cannot  be  derided  olf-hand ;  at  all  events, 
the  danger  of  interfering,  claimed  by  one  party,  is  not  clearly 
proven — but  also,  certainly,  the  efforts  heretofore  made  have 
given  few  positive  results.  In  one  case  of  Lasegue's  a  bleeding 
dnring  the  attack  had  no  intiuence  upon  the  cataleptic  condition. 
Calvi  thinks  that  by  the  injection  of  tartrate  of  antimony  into  a 
vein  of  the  arm  lie  caused  the  cataleptic  rigidity  to  disappesir. 
Jones  recommends  for  the  same  purpose  wet  packing,  cold 
douche,  and  the  induction  current.  In  the  hysterical  crises 
designated  by  Lasegue,  "  catalepsie  passagere,"  the  patients 
awake  from  their  somnolence  sometimes  under  slight  e.xternal 
irritation,  e.  (/.,  from  sprinkling  with  water  ;  but  in  true  catalepsy 
a  very  strong  cutaneous  irritation  has  often  no  influence. — The 
use  of  such  palliative  remedies  should  be  especially  advised  in 
attacks  which  last  very  long,  as  well  as  tn  tlie  rarer  cases  which 
are  accompanied  with  more  severe  disturbances  of  the  circulation 
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and  respiration,  great  weakness  of  the  cardiac  action — a  condition 
simulating  death.  In  very  protracted  cases  or  in  tliose  attacks 
which  consist  of  a  series  of  attacks  rapidly  following  each  other, 
separated  by  imperfect  remissions,  lasting  through  many  days 
and  weeks,  artificial  feeding  by  the  stomach- tube  or  by  nutritious 
enemata  may  also  be  necessary. 


TREMOK. 

(Trembling.) 


V.  Swuten,  Commentaria.  t.  II.  p.  167.  Paris,  1771. — Merat,  Traitd  de  la  coliqae 
mftalliquc.  2d.  ed.  Paris,  1812. — Tanguerel  des  Plnnelus,  TraiUS  des  maladies 
de  ploiub.  Paris,  1839. — Romberg,  Nervenkrankheitcn.  2.  Aufl.  1851.  Bd.  II. — 
Brown- Sequard,  Experimental  researches  applied  to  physiology  and  pathology. 
New  York,  1853.— SchiJF,  Lehrbuch  der  Pliysiologie.  1859.  Bd.  l.—Gubler, 
Arch.  ggn.  de  m€d.  5.  s€r.  XV.  1800.  p.  702. —  Valentin,  Vcrsuch  eincr  physio- 
logischen  Pathologic  der  Nerven.  Leipzig  uod  Heidelberg,  1864.  2.  Abth. — 
Sanders,  Edinh.  med.  Journal.  1865,  May. — Ferrand,  Union  mCdicalc.  1808. 
No.  62;  No.  IQl.—GxUneau  de  Musty,  Oaz.  des  h6p.  1868.  Nos.  48,  50.— .4. 
EideiJmrg,  Zur  Therapic  des  Tremor.  Berl.  klin.  Wochcnschrift.  1872.  No.  46. — 
Catenave,  Gaz.  m6d.  de  Paris.  1872.  Nos.  18,  19,  27.— Oulmont,  Bull.  g<5n.  de 
tb6r.  15.  Dec.  1872.. 

By  tremor  or  tremor  musculorum  (muscular  trembling)  is 
understood  a  clonic  spasm  of  the  toluntary  muscles,  consisting 
in  slight  oscillatory  contractions  following  each  other  in  rJiyth- 
mkal  order.  Tremor  is  therefore  only  a  symptom,  which  is 
found,  with  others,  locally  in  neuritis,  more  extensively  also  in 
certain  central  neuroses  (disseminated  sclerosis  of  the  nerve-cen- 
tres; paralysis  agitans),  and  in  chronic  poisoning  (ulcoliol,  opinm, 
lead,  mercurial  poisoning) ;  but  it  may  also  appear  under  some 
circumstances  as  an  independent  disease,  or  at  least  as  the  only 
noticeable  symptom  {tremor  esseniiah's  s.  simplex) — as  a  rule, 
with  a  very  chronic  course  and  gradual  development. 

The  synonyms  arc :  Astasie  musculairc  (Gablcr) ;  dysteria  agitans  (Sanders). 
VOL.  XIV.— 86 


386 


EULEN  BU  RG.  — TUEMOE. 


Etiolo!?y. 

Simple  uncomplicated  tremor  occurs  especially  in  advanced 
age  {tremor  seiiilis).  Those  forms  which  depend  upon  cluonio 
disease  of  the  bi*ain  and  spinal  cord,  as  also  toxical  rremor,  are, 
on  the  other  hand,  not  dejiendent  upon  any  particular  time  of 
life,  and  are  observL'd  most  frequently  in  middle  age,  or,  indeed, 
even  in  youth.  However,  simple  tremor  may  exceptionally  occur 
in  persons  who  are  still  young,  so  that  the  terms  "tremor  sim- 
plex" and  "tremor  senilis"  do  not  exactly  coincide. 

I  hav*e  not  noticed  that  women  (as  Hasse  states)  are  more  dis- 
posed to  tremor  than  men.  Ttiough  tremor  may  occur  as  one  of 
the  manifestations  of  hysteria,  yet  this  is  not  very  frequent. 

Toxic  tremor  depends  specially  upon  those  conditions  which 
lie  at  the  foundation  of  the  corresponding  chronic  poisoning; 
tremor  mercurUdis  and  satitrnhius  are  especially  professional 
diseases :  the  former  is  found  especially  among  gilders,  looking- 
glass  manufacturers,  and  artisans  in  quicksilver;  the  latter, 
among  hat  maker.s,  and  others,  who  are  e.xposed  to  tlie  vapors  of 
lead.  Yet,  tremor  mercurialis  may  arise  from  medicinal  jioison- 
ing.  The  mercurial  tremor  is  relatively  much  more  frequent  and 
characteristic  than  the  saturnine. — The  tremor  caused  by  alcoho- 
lic intoxication  is  seen  exclusively  among  drirdiers  {tremor  pota- 
iormn) — that  which  depends  upon  opium,  among  opium-eaters. 
— Also  chronic  poisoning  by  nicotine,  or  the  other  injurious  sub- 
stances found  in  tobacco  and  toliacco  smoke,  seems  to  caxise  tre- 
mor. I  have  repeatedly  met  this  symptom  among  j'oung  cigar 
makers  who  smoked  to  excess.  Also  the  immoderate  use  of 
cofTee  and  tea,  further  the  prolonged  use  of  small  doses  of  quinia, 
so  it  eeems,  may  give  rise  to  tremor  in  some  cases. 

As  causative  may  also  be  mentioned  exhausting  diseases  (espe- 
cially typhoid),  great  bodily  and  mental  exertions,  excess  in 
venery,  onanism.  Trembling  occurs  tenipomrily  in  diseases 
accompanied  with  fever,  especially  during  tin?  chill.  Sometimes 
tremor  has  been  seen  in  young  persons  immediately  after  the 
receipt  of  an  injury  (fall  upon  the  back,  a  thorn  under  a  toe  nail, 
Sanders).  Frequently  the  cause  of  habitual  tremor  cannot  be 
discovered. 
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Rj'iiiplomatolocy  and  Course. 

Apart  from  the  various  complications,  muscular  trombling, 
even  in  simple  tremor,  shows  u  groat  difference  in  intensity  and 
ext4?nt.  In  the  beginning,  and  in  sliglit  cases  of  the  ailection,  the 
trembling  is  noticed,  as  a  rule,  generally  or  exclusively  when 
voluntar}'  motions  are  attempted,  and  then  affects  especially 
those  muscles  whose  action  is  intended,  or  neighboring  syner- 
getic,  or  antagonistic  muscles  (muscles  of  the  hand  and  arm  in 
raising  a  weight  or  on  attempting  to  write).  Yet  often  also  dis- 
tant groups  of  muscles  are  immediately  or  gradually  affected, 
whereby  sometimes  the  extension  seems  to  follow  the  laws  of 
reflex  action,  as  the  symmetrical  muscles  of  the  opposite  side  are 
first  called  into  action,  then  the  muscles  of  the  upper  part  of  the 
bo<ly  [c.  //.,  the  muscles  of  the  head  when  the  arm  is  moved) ; 
later,  and  generally  with  much  less  strength,  also  the  muscles  of 
the  lower  limbs.  The  origin  of  the  ti'emor  has,  in  ancli  cases, 
much  similarity  with  choreic  movements  ;  yet,  herein  is  a  differ- 
ence, that  the  trembling  up  to  a  certain  degree  can  be  suppressed 
^  or  moderated  by  increased  force  of  will,  while  strong  effort  of 
■  the  will  in  chorea  generally  causes  an  increase  of  the  tumultuous 
motions.  Also  the  perfect  concentration  of  the  attention,  espe- 
1^  cially  strongly  exercised  mental  power,  may  sometimes  tempo- 
^rarily  cause  a  cessation  or  remission  of  the  muscular  trembling. 
On  the  other  hand,  this  often  disappears  when  there  ia  more 
comjilete  bodily  and  mental  rest,  with  mechanical  support  of  the 
trembling  limb,  while  rej)osing  in  a  horizontal  position,  and 
almost  always  during  sleep.  In  a  similar  way  the  tremor  of 
■•drunkards  and  opium-eaters  may  be  made  to  disappear  tempo- 
rarily by  renewing  the  nm  oC  alcoliol  or  opium. 

In  simple  tremor,  trembling  rarely  reaches   that  degree  of 

intensity  which  is  seen  in  that  variety  which  is  accompanied  with 

paralysis,  as  may  be  seen  in  its  prototype — paralysis  agitans  (see 

I  following  sectionV    Hence,  W(;  generally  notice  only  scintillat- 

:oscillating  viljrationsof  separate  groups  of  muscles;  the  affec- 

rarely  reaches  such  severity  as  to  show  spasmodic  contrac- 

'lion  of  all  the  muscles,  and  thus  resemble  shaking  palsy.     The 

power  of  the  affected  muscles,  so  soon  as  the  trembling  ceases,  is 
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entirely  normal ;  and  even  wliile  the  trembling  persists  it  is  notl 
mnch  diminished.     The  electrical  (faradic  and  galvanic)  reaction 
of  the  agitated  muscles  shows  no  change.     Sensibility  and  reflex 
irritability  are  also  not  aflfected. 

All  the  voluntary  muscles  of  the  body  may  bo  afifected  by 
tremor;  yet  the  aflFection  much  thu  most  frequ<^utly  begins  in  the 
arm,  and  extends  then  in  the  laanuer  already  mentioned;  more 
nur«ly  the  muscles  which  move  the  head,  or  those  of  the  lower 
limbs,  are  first  attacked.  The  facial  muscles  of  expression,  the 
ro«s»'les  of  mastication,  and  those  of  the  tongue  possess,  indeed, 
no  iuiuiunity,  but  in  simple  tremor  are  very  seldom  affected,  but 
in  toxic  and  febrile  tremor  tliey  are  frequently  implicated.  (The 
irr^uhirity  of  the  heart's  action,  known  as  '*  tremor  cordis," 
occurs  under  quite  different  conditions,  and  presents  no  precise 
points  of  comparison.) 

The  duration  of  tremor  is  generally  exceedingly  protracted. 
The  affection  in  most  cases  continually  increases  in  severity, 
60  that  the  trenabling  occurs  no  more  merely  wlien  a  motion  is 
intended  and  upon  special  occasions,  but  (at  least  during  the 
day)  persists  continuously  with  variations  of  exacerbations  and 
n»niission3,  with,  at  must,  short  intervals  of  quiet.  Only  excep- 
tionally, in  chronic  trembling,  which  has  become  habitual,  is 
there  seen  spontaneous  improvement  or  recovery.  Of  course, 
however,  cases  of  tremor  may  occur — especially  in  young  per- 
sons and  where  the  affection  is  due  to  accidental  injuries  (e.  g., 
wounds)— which  have  a  favorable  course,  as  tlie  symptom,  after 
a  relatively  short  duration,  ceases  spontaneously  or  after  a  seem- 
ingly insignificant  treatment. 

Among  tlie  various  forms  of  toxic  tremor,  tremor  mercurialis 
presents  a  combination  of  symptoms  which  have  the  greatest 
resemblance  to  paralysis  agitans,  and  hence,  by  some  authors 
(Cojiland,  for  instance)  are  considered  completely  identical  there- 
with. This  similarity  relates  as  well  to  the  intensity  and  the 
extent  of  the  tremor  itself  as  to  secondary  par^^tic  symptoms 
and  the  accompanying  cerebral,  especially  psychical  symptoms 
(see  "Paralysis  Agitans"). — In  tremor  satnminus  thorn  have 
usually  been  noticed  long  previonsly  other  symptoms  of  chronic 
saturnine  intoxication    (lead  colic,  lead  pai-alysis,   often   also 
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arthralgia,  etc.) ;  tlm  trembling,  moreover,  much  more  rarely 
extends  to  the  whole  muscular  structure  ;  as  a  rule,  it  is  rather 
limited  to  the  upper  extremities  and  to  individual  faciii!  muscles 
(orbicularis,  levator  angtili  oris) ;  again,  there  may  be  added  to 
the  tremor  many  other  disturbances  of  the  nervous  system — par- 

[alysis,  anesthesia,  amaurosis,  and  the  combination  of  the  so- 
called  encephalopathia  saturnina ;  delirium,  coma,  epileptiform 
convulsions,  etc.— Likewise  only  tilight  resemblance  with  simple 
tremor  is  seen  in  the  trembling  which  occurs  in  chronic  alcohol- 

■  ism,  and  which  forms  one  of  the  most  ordinary-  symptoms  of  this 
condition.  Here  also  tlie  trembling  begins  usually  in  the  hands, 
extends  gradually  to  the  arms,  body,  legs,  even  to  the  lips  and. 
tongue,  and  may  increase  finally  even  to  a  shaking  of  the  body, 
50  as  to  interfere  with  standing  or  walking.  Tlie  tremor  pota- 
torum is  strongest  during  fasting,  especially  in  the  morning,  and 
is  less  after  the  use  of  spirit.  Further,  progressive  muscular 
weakness  and  paralysis  may  set  in,  as  well  as  numerous  nervous 
disturbances :  creeping  sensations,  arthralgia,  an;esthesia,  clonic 
and  epileptiform  convulsions,  and  the  combined  plienomena  of 
delirium  tremens.  Besides,  there  are  usually  present  previously 
the  disturbances  excited  in  other  organs  by  the  abuse  of  spirit, 
especially  in  the  digestive  organs. — Tn  tlie  tremor  of  opium-eaters 
are  seen  at  the  same  time  other  symptoms  of  chronic  opium  poi- 
soning (contracted  pupil,  constipation,  etc.).  The  tremor  which 
depends  upon  the  action  of  nicotine  may  sometimes  be  unilateral, 
or  at  least  affect  one-half  of  the  bod\''  more  than  the  other,  yet  it 
is  generally  accompanied  with  various  nervous  disturbances 
(ni oscular  weakness,  dizziness,  neuralgia,  myosis,  etc.). 


Theory  of  ike  Disease. 

In  the  general  consideration  of  tremor,  two  questions  arise 
which  are  of  great  interest  theoretically  :  what  sort  of  change 
or  irritation  of  the  motor  nervous  elements,  what  specific  mode 
of  irritation,  excites  the  anomalous  reaction  wliich  is  termed 
tremor? — and  what  portions  of  the  nervous  system  are  the  seat  of 
its  actiou.  the  point  attacked  by  the  irritation? — From  the  lack 
of  pathological  facts,  we  must  dejiend  upon  the  results  of  experi- 
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mental  physiology,  which  here  also  does  not  fail  us.  As  Schiff 
first  discovered,  the  phenomenon  of  trembling  is  seen  frequently 
in  muscles  which  are  experimentally  de]>rived  of  the  influence  of 
the  will.  This  is  most  strildngly  seen  in  the  muscles  of  the 
tongue  in  dogs  after  section  of  the  hypoglossus.  The  vibratory 
motion  of  tlie  bundles  of  muscular  fibres  are  clearly  seen  tlirough 
tlie  overlying  raucous  tissue,  and,  when  the  section  is  on  one 
side  only,  this  is  se^^n  only  on  the  paralyzed  side,  and  can  be 
noticed  as  well  when  the  tongue  ia  protruded  as  when  it  rests 
quietly  within  the  mouth.  When  the  contraction  of  one  mus- 
cular bundle  ceases,  that  of  a  neighboring  bundle  begins ;  but 
there  is  no  regular  extension  of  the  trembling,  and  the  oi-gan  is 
not  moved  thereby.  Similarly,  in  rabbits,  after  section  of  the 
facial,  there  is  a  continual  oscilhuion  of  the  whiskers  ;  in  birds, 
after  section  of  the  motor  oculi,  there  is  trembling  of  the  iris 
(which  is  provided  with  striated  fibres).  Likewise,  trembling  is 
seen  in  the  muscles  of  a  limb  when  laid  bare,  wliose  nerves  have 
been  separated  from  their  centre.  Yet,  this  phenomenon  does 
not  appear  immediately  after  the  separation,  but  first  some  days 
later  ;  towards  the  end  of  the  first  week,  it  gradually  reaches  it^ 
maximum,  and  then  may  continue  months  or  even  years.  It 
forms  therefore  only  a  secondary  effect  of  nerve  section,  and  is 
probably  to  be  considered  as  the  conspquence  of  tlie  progressing 
centrifugal  degenei-ation  of  the  peripheral  portion  of  the  nerve. 
As  the  well-known  recent  investigations  of  Erb,  Ziemssen,  and 
Weiss  have  shown,  this  causes  consecutive  changes  in  the  mus- 
cles (in  the  form  of  interstitial  myositis),  which  perhaps  may 
also  favor  the  existence  of  tremor  under  the  above-mentioned 
conditions. 

Pathological  observations  in  men  offer  many  points  of  resem- 
blance with  these  experimental  data,  in  so  far  as  that  we  see 
tremor  occur  as  a  common  symptom  in  cases  where  the  influence 
of  the  will  has  ceased  or  has  become  weakened,  often  locally  in 
paralyzed  or  atrophied  muscles.  Besides  the  trembling  in 
neuritis,  in  pai-alysis  agitans,  in  sclerosis  of  the  nerve  centres, 
etc.,  here  belongs  also  the  trembling  found  in  nervous  persons, 
the  energy  of  whose  will  is  tenqmrarily  or  permanently  affected 
(e.  g.f  hysterical  persons),  and  in  the  aged,  who,  in  consequence 
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of  general  disturbance  of  nutrition,  have  no  longer  the  normal 
control  over  theii*  muscles ;  the  trembling  in  the  dull  of  fever, 
after  exhausting  disease,  etc.,  as  well  as,  linally,  the  tremor 
which  depends  upon  the  influence  of  poisonous  substan<'es  which 
may  act  upon  the  functioning  of  the  centnil  or  peripberal  ner- 
vous system,  in  part  irritating,  or  in  part  paralyzing.  Under  all 
circumstances  there  is  presented  to  us  a  condition  of  the  motor 
appanitus  dnpending  upon  disturbances  of  the  voluntary  inner- 
vation, from  nutritive  changes  in  the  central  or  in  the  peripheral 
portion  of  the  motor  nervous  system.  While  the  intlueirce  of 
the  will  upon  the  motor  centre  is  diminished,  there  is  an 
increased  irritability  of  the  motor  nervous  elements  in  all  other 
regions  of  the  motor  apparatus,  or  in  some  single  region,  in  con- 
sequence of  which  the  slightest  irritations  wliich  are  physiologi- 
cally inojx.'1-ative  {e.  g.,  the  usual  cii'culatory  and  nutritive  pro- 
cesses) give  rise  to  that  pathognomonic  anomaly  in  the  muscular 
leaciion.  Hence,  there  was  undoubtedly  some  justification  for 
placing  tremor  midway  between  akinesia  and  liyperkinesia,  for 
allowing  it  (in  the  words  of  Romberg)  "  to  form  tlie  bridge  from 
spasm  to  pamlysis."  On  the  other  hand,  it  seems  so  much  the 
less  necessary  to  divide  trembling  into  two  varieties— a  paralytic 
and  a  convulsive — as  is  done  by  van  Swieten,  Gubler,  Charcot, 
Ferrand,  especially  if  the  convulsive  lorm  depends  (according  to 
Ferrand)  upon  a  weakness  of  the  muscular  tone. 

\  In  reference  to  the  point  whence  general  tremulous  motions 
arise,  experiment  has  not  heretofore  given  decisive  answer.  Ear- 
lier investigations  by  Magendie,  Volkmann,  and  others,  point  to 
the  spinal  cord;  thus,  B.  Volkmann  mentions  that  trembling 

rcan  be  experimentally  produced  by  subjecting  the  spinal  cord  of 
a  decapitated  animal  to  the  influence  of  a  weak  current  from 
a  magneto-electrical  apparatus,  and  turning  the  wheel  rather 
slowly.^  Ouirans,  again,  refers  trembling  to  the  cerebellum,  as 
the  common  organ  of  muscular  tone.  He  saw  in  duc-ks,  after 
destruction  of  a  small  portion  of  the  cerebeHuni,  once  also  when 
a  clot  of  blood  pressed  upon  the  i>osterior  part  of  the  cerebellum, 
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a  persistent  rhythmic  trembling  of  the  head,  especially  motions 
of  the  bill.  The  question  of  the  cerebral  or  spinal  origin  of 
tremor  will  come  up  again  when  we  consider  paralysis  aaritans. 
Ferrand  locates  the  point  of  origin  of  "convulsive"  trembling  in 
the  spinal  cord,  in  its  gray  substance,  which,  according  to 
Vulpian,  regulates  the  muscular  tone  as  a  reflex  act.  Sanders 
also  seeks  to  refer  the  cause  of  what  he  calls  "  dysteriaagitans," 
which  agrees  essentially  with  simple  tremor,  to  an  increased  irri- 
tability of  the  motor  centres  of  the  spinal  cord,  which  can  be 
referred  to  an  anaemia  of  its  gray  substance.  The  supposition  of 
a  s]iinal  origin  of  simple  tremor  is  strengtliened  also  by  tlie  fact 
tbat  usually  the  muscles  innervated  by  the  cranial  nerves  are 
spared  (see  above).  On  the  other  hand,  other  forms  of  tremor, 
in  which  the  facial  muscles  of  expression,  the  muscles  of  mastica- 
tion, the  muscles  of  the  tongue,  are  frequently  affected,  are  prob- 
ably of  cerebral  origin.  This  is  especially  true  of  mercurial  and 
alcoholic  tremor,  which  can  be  referred  to  a  cerebral  origin,  from 
the  accompanying  paralytic  or  other  concomitant  symptoms, 
especially  psychical;  possibly  the  same  is  true  of  the  tremor 
caused  by  opium,  tobacco,  quinia ;  also  of  that  from  fever. 


Treatment. 


1 


Of  course,  in  all  those  cases  wherein  the  cause  can  be  dis- 

covei-ed  and  removed,  the  treatment  of  tremor  must  first  of  all 
be  causal.  This  is  especially  true  in  cases  of  tremor  caused  by 
poison,  by  the  injurious  influence  of  occupation,  the  abuse  of 
liqnor,  or  other  indulgence.  In  the  treatment  of  mercurial  and 
satuiTiine  tremor  the  elimination  of  the  poison  must  be  favored 
as  much  as  possible.  For  this  purpose  (besides  the  means  of 
simply  increasing  the  secretions)  iodide  of  potassium,  sulphur 
baths,  and  other  pre]Darations  of  sulphur  are  held  in  especial, 
though  scarcely  justifiable,  esteem. 

In  tlioae  forms  of  tremor  which  are  not  amenable  to  causal 
treatment,  a  large  number  of  the  most  different  and  in  part 
heroic  means  have  been  used  empirically — gennrally,  indeed, 
with  most  insignificant  results.  However,  the  tonics  (fHrcuginous 
preparations  and  waters,  qiiinia)  have  obtained  tlie  most  general 
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recommendation,  also  residence  at  liigli  altitudes,  and  use  of  hot 
spring  baths  (Ragatz-Pfaefers).  According  to  my  experience  these 
remedies,  at  least  in  the  severe  and  old  cases,  are  insufficient. 
Also,  I  have  never  seen  any  resultn  wurth  nirntioning  frotu  the 
nse  of  narcotics  (morphia,  chloral,  calabar  bean,  curar<^,  etc.),  or 
of  bromide  of  potassinm.  The  best  results  comparatively  have 
been  obtained  by  me  in  simple  tremor  by  the  methodical  use  of 
subcutaneous  injections  of  arsenic.  (Fowler's  solution  diluted 
with  two  parts  of  distilled  water — of  whjcli  from  six  to  ten  min- 
ims,— about  half  of  an  ordinary  h3'iKMh*]'niic  iiiji-ction  syringe, — 
is  to  be  given  for  a  dose.)  These  injections  can  be  continued 
daily  for  a  long  time  without  the  appearance  uf  toxical  or  other 
unpleasant  symjjtoms  ;  tliey  have  this  especial  advantage  over 
the  internal  use  of  arsenic,  that  the  disturbance  of  the  digestion 
caused  by  the  latter  does  not  occur,  and  they  are  more  certain 
in  their  action.  Hoist  and  others  (according  to  oral  communica- 
tion) have  also  obtained  favorable  results  in  tremor  by  the  injec- 
tion of  arsenic. 

Of  the  internal  remedies  otherwise  recommended  may  be 
mentioned,  among  others,  hyoscyamin,  fi-orn  which  Oulmont  has 
obtained  very  marked  effects  in  tremor  mercurialis,  as  also  in 
two  cases  with  severe  senile  tremor.  I  have  u.sed  tlxe  hyoscyamin 
up  to  one-twentieth  of  a  grain  daily  for  a  long  time  without  effect 
in  a  very  severe  and  old  case  of  tremor  of  probably  alcoholic 
origin,  which  had  obstinately  resisted  the  arsenic  injections. — In 
mercurial  tremor,  Gueneau  de  Muasy  recommended  the  phos- 
phide of  zinc  (one-half  grain  daily,  given  in  pill-form);  Lafon 
and  Gardanne  saw  benefit  from  electricity;  Brockmann  from 
the  cold  water  douche  with  sulphur  baths,  and  the  internal  use 
of  nervines.  TIuss  has  recommended  fusel-oil  (amylic  alcohol) 
in  tremor  potatorum. 

As  palliative,  especially  in  extreme  trembling  of  tlm  liand.  mechanical  nppliance.s 
cu  \k  ased  to  tis  the  hnnd,  and  so  render  writing  possible.  Cszonave,  among  others, 
luu  lately  contrirod  a  special  apparatus  for  this. 
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(Shaking  Palsy— The  Trembles.) 


BtrtiTutm,  Essay  on  the  shaking  palsy.  London,  1817. —  Todd,  Art.  Paralysis  in 
Cyclopiedia  of  pract,  med. — Romhery,  Ncrvcnknuikheitcn.  2.  Aufl.  1851.  Bd. 
II. — Bhuiu*,  Stabilitittsneurosen.  Ardiiv  d.  phys.  Ileilk.  1851.  S.  225.— /&»*«- 
duv),  Casper's  Wuchenschrift.  1851.  No.  33. — Remak,  GalvaDOtbernpie.  Berlin, 

tl^Q.—Reynohl»,  Lancut.  3.  Dec.  1M9.— CuA/j,  Wiener  med.  Woclicnselirift. 
1860.  No.  18.  n.— Skoda,  "Wien.  Med.  Halle,  1862.  \^.—Chiircol  aud  Vulpian, 
Gaz.  Hebd.  1861.  p.  765  aud  810;  1863.  p.  Si.—Topinard,  Gaz.  des  Hdp. 
1866.  No.  21,  40.  —  Ordenatein,  Sur  !a  paralysie  ngitante  et  la  scl«Sro8e  en  [jlaques, 
thfese.  Paris,  1807. — Sander*  in  Reynolds'  System  of  Medicine.  Vol.  II.  Lon- 
■  don,  1868.— FtV^rm/n,,  Rec  de  mem.  de  med.  etc  milit.  8.  sSr.  XXV.  p.  110. 
Aog.,  1870. — Ilandjidd  Janes,  Studies  on  functional  nervous  diseases.  London, 
1870.— 5<«/;.  Med.  Times  and  Gaz.  1.  Oct.,  1870.  p.  385.— 5i>urtifc>»,  Gaz.  des 
H6p.  1870.  No.  50,  M.—Bett,  Memorab.  No.  3.  1870.— -4/M«i«,  Med.  Times 
and  Gaz.  1870.  XL  p.  643. — Meredith  Clymer,  Lectures  on  the  palsies  and 
kindred  disorders  of  the  nervous  system.   Med.  Record.    1870. — A.  EuUnlnirg, 

ILehrbuch  dcr  fnnctionellen  Nervenkraukheiten.  Berlin,  1871. — Metchede,  Vir- 
chow's  Archiv.  Bd.  L.  Heft  3.  1870. — Chvottek,  Wiener  med.  Wochenschrift. 
1871.  No.  37-39. —jK)/roy,  Gaz.  des  Hdp.  1871.  No.  151.— JfurcAiwn  and 
(7<iy/*y,  Transact,  of  the  path.  soc.    XXII.  p.  24,   1971. — /ojfroy,  Arch,  de  phys. 

I  norm,  et  path.  1872.  No,  1. —  Glateleira,  De  la  paralysie  agitante.  1873. — 
Kuehne,  Inaug,  Diss.  Berlin,  1873. — A.  Eulenhurg,  Berl.  klin.  Wochcnschrift. 
1872.  No.  40. —  Cluirrot,  Klinische  VortrSge  iibcr  die  Krankhelten  des  Nerven- 
systems.  Deutsch  von  Fctzer.  Stuttgart,  1874. — Iknedikt,  Nervenpathologie 
and  Elektrotherapic.  Leipzig,  1874. 
By  sitaking  pahy  or  paralysis  agitans  is  nnderstood  a  com- 
^ina^ion  of  synijtluins,  the  chief  elements  of  whirh,  as  its  name 
implies,  are  two  plieiiorneua :  a  gradually  increasing  motor  weak- 
ness and  a  trembling  in  the  voluntary  muscles  of  the  body,  the 


398 


EULENBURG. — ^PARALYSIS  AGITANS. 


latter  J  however,  preceding  the  paralytic  symptoms,  or  at  least 
being  present  in  a  greater  degree. 

A»  Galen  already  distinguished  two  kinds  of  trembling  (rtaXfuif  &ad  tptfiof),  and 
van  Swieten  a  "trtnior  a  debilitate"  and  "tremor  coactus,"  it  seems  to  have  Ihk-d 
a  more  or  lass  complete  diHercnttution  of  paralysis  agitans,  at  least  of  its  allied  dis- 
orders, iind  fiimfilu  tremor.  Yet  Parkinaon  (1817)  was  clearly  the  first  to  accurately 
dcpprilie  the  disease.  Nevertheless  it  was  afterwards  many  times  cunfouodcd  in 
jjart  with  chorea,  in  part  with  other  forms  of  trtmbling,  finally,  in  part  with  aa 
alTcction  only  recently  fully  recognized — multiple  or  disseminated  scleroMs  of  the 
nervcccntrcs  fsclCrose  en  plaques  dissfniinC'cs).  'NVltile  Trousst-au  and  P^e,  in  their 
work  on  chorea  and  other  diseases,  cleared  up  also  the  distinction  Ijetwecn  this  dis- 
ease and  parnlysia  ugitana,  the  distinction  between  the  latter  and  multiple  sclerosis, 
which  was  more  ditfinult  to  settle,  was  shown  by  Charcot  and  Ordcnstein  (1S67). 
A  succession  of  works  coacerninj,':  multiple  sclerosis,  which  have  appeared  since 
then  (by  BourncviUe,  Loo,  Biicrwinkcl,  Schuele,  Liouvillc,  Leube,  Erbstcin,  Jolly, 
and  others)  as  well  as  some  new  post-mortem  examinations  in  paralysis  agitans, 
have  assisted  materially  ia  more  exactly  distinguishing  the  two  diseases  one  from 
the  otlier.  Yet  the  number  of  pathulogico-anatoiiiical  examinations  is  stiU  very 
small,  and  is  not  at  all  sufUcicnt  to  justify  the  forming  of  a  satisfactory  theory  of 
the  clinical  combination  of  symptoms  in  paralysis  agitans. 

iSyuoiiynious  Urmt:  Chorea  fcstinaus  (Suuvages) ;  chorea  procursiva  (Bemt) ; 
acleiotynbe  fc&tiuans,  etc 


Etiology. 

Paralysis  agitans  is  a  disease  which  ocenrs  at  a  relatively 
advanctHi  age.  It  is  rarely  seen  below  forty,  is  most  frequent 
after  si.xty  years.  Its  appearance  iu  childhood  is  most  uncom- 
mon ;  yet  ^feschede  mentions  a  case  wliere  the  disease  showed  it- 
Btr-lf  in  a  boy  twelve  years  old  (it  is  said  after  being  kicked  in  the 
face  by  a  horse).  Duciienne  observed  a  case  where  the  affection 
occnrrrd  in  the  twentieth  year.  Men  are  nincli  more  frequently 
attacked  than  women.  Special  predisposing  causes  can  scarcely 
be  proved.  One  mu.st,  however,  consider  as  such,  age,  particu- 
larly the  senile  condition  of  the  heart  and  of  the  blood-vessels 
connected  therewith.  Yet  organic  disease  of  the  heart  or  arterial 
sclerosis  have  not  by  any  means  been  found  in  all  ca.ses  of  paral- 
ysis agitans  during  life,  or  even  at  the  autopsy,  when  such  has 
been  made.  Hereditary  influences  have  hitherto,  at  least,  not 
been  proved  to  exist,     lu  England  and  North  America  the  affec- 
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tion  Bhould  be  especially  frequent,  yet  it  belongs  also  even  there 
to  the  more  rare  affections.  (According  to  Sanders  there  are  in 
England  and  Wales  on  an  average  twenty-two  fatal  cases  of 
paralj'sis  agitans  yearly,  of  which  fourteen  are  males,  eight 
female-s.) 

The  affection  seems  to  occur  chiefly  in  persons  in  the  lowvr 
stations  in  life,  who  are  found  in  unhealthy  situation^!,  have 
worked  huid,  do  not  inherit  robust  canstituti(Mi.s,  and  also  hare 
been  subject  to  violent  emotions.  Many  observers  mention  t\u' 
effect  of  violent  emotions,  especially  a  sudden  fright:  e.  g., 
one  by  van  Swieten  of  a  man  who  was  awakened  by  a  frightful 
clap  of  thunder  ;  another  by  Oppolzer  of  a  man  who  was  fright- 
ened by  the  bursting  of  a  bomb  at  his  side  ;  a  third  by  Hillairet 
of  a  man  who  saw  his  son  murdered  before  his  eyes.  In  all  these 
cases  the  outbreak  of  the  trtuibling  followed  immediately  the 
exciting  emotion.  In  other  cases  a  wound  is  mentioned  as  tlie 
direct  cause,  e.  g.,  in  the  case  of  Mesehede,  already  referred  to, 
also  in  many  cases  repealed  by  Sanders  and  Charcot,  whicli, 
however,  according  to  their  descriptions,  seem  to  belong  to  sim- 
ple tremor  rather  than  to  paralysis  agitans.  In  one  case  by'Betx 
cold  bathing  of  the  head  and  hands,  with  a  cold  drink,  was  men- 

ktioned  as  the  cause. 
DC 


I 


Symptoms  aud  Course. 


The  initial  and  prominent  sj-mptom  of  the  disease,  the  tre- 
jor,  appears  now  as  a  peculiar  treuibling,  in  the  form  of  weak, 
oscillating,  rapidly  repeated  vibrations ;  now  in  strong  clonic 
spasms,  consisting  of  contractions,  which  occur  by  fits  and  starts 
b^haking  palsy).  These  motions  begin  generally  in  the  upper 
^■xtremities,  especially  the  hand  aud  forearm,  and  gradually  in- 
^mde  also  the  lower  limbs,  and  also  the  facial  muscles.  In  the 
■latter  case  there  is  sometimes  also  disturbance  of  articulation 
(stuttering).  More  rarely  the  musch's  of  the  body  are  impli- 
_cated,  among  these  especially  the  muscles  of  the  neck,  so  that 
liere  is  trembling  or  pendulnm-like  motion  of  the  head.  In  indi- 
"vidual  cases  the  tremor  remains  confined  to  one-half  of  the  body, 
r,  indeed,  to  a  single  extremity  (generally  au  uppei).    As  a 
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rule,  both  sides  of  the  body,  though  in  unequal  degree,  are  suc- 
cessively iittacked.  In  the  same  patient  the  trembling  does  not 
have  always  the  sjinie  intensity  and  extent;  sometimes  it  contin- 
ues with  undiminished  severity  for  days  ;  sometimes  there  are 
remissions  lasting  many  days,  or  it  temporarily  leaves  one  limb, 
or  a  muscle,  while  it  appears  in  others  witii  greater  severity. 
W'hen  the  patient  lies  down,  it  is  generally  weaker  or  ceases 
entirely.  In  other  cases  the  trembling  is,  indetHl,  never  entirely 
wantiiL"^,  but  paroxysmally  it  increases  to  a  great  intensit3\  and, 
indeed,  (he  occuiTence  of  such  paroxysms  is  clearly  favored  by 
bodily  or  mental  exertion.  But  in  general  the  trembling  is  com- 
pletely indi'pr'ndent  of  voluntary  motor  impulses  as  well  as  of 
passive  motions,  and  this  circumstance  is  of  great  value  as  a 
means  of  diagnt>sis  to  distinguish  it  from  many  forms  of  chorea 
and  also  from  the  trembling  in  disseminated  sclerosis  of  the 
nervous  centres. 

The  pai-alysis  occurs  generally  secondarily  after  a  longer  or 
shorter  persistpnco  of  the  tremor,  and  gradually  increases  in 
intensity  and  extent,  yet  it  almost  always  remains  partial,  and 
not  rarely  is  more  circumscribed  or  is  irregularly  developed  in 
different  muscles  or  muscular  groups.  As  in  various  other 
jiaralyses,  the  extensors  of  the  limbs  are  affected  by  preference, 
while  on  the  other  hand  a  corresponding  stiffness  appears  in  tLe 
flexors.  In  many  cases  there  is  no  diminution  in  the  motor 
power  (measured,  for  example,  with  a  dynamometer) ;  again,  a 
marked  dehiy  is  seen  in  executing  an  intended  motion,  as  ii» 
speaking,  combined  with  a  disproportionate  weariness  (Charcot). 
The  electrical  reaction  for  the  induced  as  well  as  the  galvanic 
current  is  entirely  normal  in  tin*  rt(T«'cted  muscles,  as  I  have 
convinced  myself  in  some  ver}'  old  and  severe  cases.  The  trem- 
bling often  abates  in  all  the  muscles,  or  in  those  especially  impli- 
cated, wliile  the  paralysis  increases.  It  is  quite  exceptional  for 
the  involnnfary  muscles  of  the  bladder  and  the  rectum  to  be 
affected  hy  the  paralysis. 

In  many  cases  there  is  developed  gradually  in  the  niaseles  of 
the  limbs,  also  of  the  trunk  and  neck,  a  condition  of  excessive 
stiffness,  recalling  the  rigidity  of  catalepsy,  which,  at  first  tem- 
porary, becomes  later  permanent,  aud  may  give  rise  to  deform- 
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ides.    By  the  rigidity  of  the  anterior  cervical  muscles  the  head 
is  bent  stnmgly  forward  (as  Parkinson  remarked),  and  can  be 
raised  or  rotated  only  with  difficulty.     The  body  is  also  inclined 
forward,  which  cansi^s  the  appearance  of  a  tendency  to  fall  for- 
ward noticeable  in  walking.     The  elbows  usually  stand  some- 
what off  from  the  thorax  ;  the  forearm  is  sliglitly  Hexed  on  the 
arm  ;    the  fingers  are  senii-tiexed,   inclined   towards   the  ulnar 
border  of  the  liand,  and  in  the  various  joints  altenuitf^ly  Hexed 
and  extended  (as  is  seen  in  arthritis  deformans) ;  thumb  and 
index  fingers  are  frequently  extended  and  approached  one  to  the 
other  aa  in  the  position  for  writing.      Similar  deformities  are 
[     developed  in  the  lower  extremities  by  tlie  predominant  contrac- 
H  tioa  of  individual  muscles,  especially  of  the  musch^s  of  the  calf : 
■  the  knees  are  adducted  ;  thighs  and  feet  are  in  the  well-known 
W  position  of  eqnino-varus.    Of  course,  the  difficulty  of  performing 
any  motion,  especially  locomotion,  is  greatly  increased  by  this 
Muscular  contraction  and  the  rigidity,  which  finally  becomes 
permanent ;  the  patients  in  walking  give  the  impn^ssion  as  if 
they  moved  forward  drawn  up  togetlier,  as  if  their  joints  were 
CTOwn  together  (Charcot).    Moreover,  the  advent  of  the  stiffness 
occurs  usually  in  an  advanced  stage  of  the  affi'ction  ;  it  is  only 
exceptionally  noticed  in  tlie  beginning. — Another  more  uncom- 
aion  phenomenon  is  the  inclination  to  certain  forms  of  compulsory 
motions,  especially  to  a  tendency  to  run  forward.    The  patients, 
I     with  diflHeulty  and  slowly,  begin  to  walk,  but  then  are  obliged, 
^without  stopping,  to  move  quickly  forward;  hence,  tiiey  easily 
Hfall  forward.    Tliis  tendency  to  ran  forward  has  been  explained 
^h>y  the  fact  that  from  the  inclination  of  the  head  and  body  for- 
ward the  centre  of  gravity  has  been  displaced  ;   however,  this 
•    explanation  is  not  satisfactory,  or  at  least  is  not  applicable  to 
all  cases,  since  in  certain  cases  (he  opposite  form  of  compulsory 
motion,    the   tendency   to   move  bar-kward,   is  noticed.      In  a 
patient,  wlio  liad  otherwi.se  the  impulse  to  move  forward,  Char- 
cot  could   excite   the   impulse   to   move   backward    by  lightly 
j)ul]ing  his  coat  when  he  was  standing  still ;  then  immediately 
there  was  a    propulsion  backward  which    soon    becann^  very 
irapetnous,  and  the  patient  was  in  danger  of  falling  backward 
if  precaution  was  not  taken  to  prevent  it. — Meschede  noticed 
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in  the  case  already  quoted  tlie  propulsion  forward  to  occur  at 
the  same  time  with  an  attack  of  laughter  in  a  patient  with  very 
limitt'd  mental  powers.  In  a  case  described  by  Topinard  there 
was  propulsion  forward  besides  cluinge  of  counteuanve,  satyria- 
sis and  glycosuria  ;  the  latter  symptom  was  improved  by  the 
use  of  Vichy  water,  while  the  others  increased. 

The  ieiiiperature  of  the  body  njeasured  in  the  axilla  or  in  the 
rectum,  notwithstanding  the  unremitting  muscular  action,  /*  Twt 
increased  in  paralysis  agitans,  as  is  shown  by  the  older  observa- 
tions (Charcot  and  Bouchard,'  Ordenstein)  as  well  as  b}'  my  own 
observations.  Also  in  many  cases  which  I  have  repeatedly 
examined  the  temperature  of  tlie  external  auditory  canal  has 
not  deviated  from  the  normal. — Charcot  explains  the  absence  of 
incrcaspd  temperature  thus  :  it  is  found  only  in  *' static''  (/.  c, 
predominating  Ionic),  nut  in  ''dynamic"  (jiredoniinating  clonic) 
spasms — in  tetanus,  for  exaiuple — but  not  in  chorea  and  paral- 
ysis agJta?is. — Nevertheless,  although  the  temperature  of  the 
body  is  normal,  there  is  often  a  subjective  sensation  of  increased 
warmth,  especially  after  a  paroxysm  of  trembling,  sometimes 
also  in  connectioQ  with  copious  secretion  of  perspiration. 

Apart  from  this  sensation  of  excessive  warmth,  diatv rbances 
of  sensation  are  noticed,  now  in  the  foriii  of  disagreeable  sensa- 
tions (crawling  and  pricking  in  the  hands  and  feet),  now  In  the 
form  of  partial,  generally  incomplete  anassthesia — yet  the}-  may 
be  entiri'ly  wanting  even  in  advanced  cases  of  paralysis  agitans. 
Functional  disturbance  of  the  nerves  of  sj)ecial  sense  (optic, 
acoustic)  are  rarely  noticed.  But  other  cerebral  sj'^mptoms  of 
the  most  varied  kind  are  rather  frequent :  headache,  vertigo, 
sleeplessness,  psycliical  disturbance,  liypochondria.  In  a  few 
cases  there  is  well-marked  melancholia  ;  in  other  cas«^s  there  are 
liallucinations,  and  maniacal  attacks  are  noticed.  Not  rarely  after 
the  affection  has  continued  rather  long,  there  is  a  weakness  of 
memory  and  of  judgment,  genei-ally  a  dulling  of  the  entire  men^ 
lal  functions.  ^ 

The  course  of  the  disease  is  generally  very  protracted,  ita 
duration,   at  least  many  years,   sometimes  even   thirtj"-  years. 


Gfenerally  after  the  above-mentioned  symptoms  have  continiied 
a  long  time,  there  occurs  increasing  exhaustion  of  the  nervous 
system,  diminution  of  power,  and  the  patient,  almost  immovable, 
has  bed-sores,  which  finally  cause  death.  It  is  deserving  of  notice 
that  sometimes,  a  few  days  before  death,  the  trembling  entirely 
disappeai-s  (Claveleira,  Lf^bert).  In  other  cases  death  results 
from  some  intercurrent  disease,  especially  jraeumonia,  pleurisy, 
variola,  typhus. — Improvement  and  even  recovery  have  been 
noticed  by  individual  authors.  Yet  there  is  reason  for  the  snppo- 
jdtion  that  in  the  cases  of  pretended  recovery  the  disease  was 
[not  paralysis  agitans.  This  supposition  is  strengthened  when  it 
FiB  noticed  how  many  authors,  especially  English  authois,  con- 
found this  affection  with  choreic  conditions.  Handfield  Jones 
believes  it  must  be  admitted  that  there  is  a  double  form  of  paral- 
ysis agitans ;  one  entirely  incurable,  occurring  in  old  persons 
and  depending  upon  organic  changes  in  the  central  nervous  sys- 
lem ;  the  other,  in  younger  persons,  curable  and  probably  not 
dependent  upon  organic  changes.  It  is  evident  how  untenable 
such  a  differentiation  is,  and  that  only  the  cases  of  the  first  class 
can  properly  be  called  paralysis  agitans.  The  cases  quoted  by 
Jones  from  Reynolds,  Graves,  Sanders^  and  his  own  observations 
sfford  abundant  proof  of  the  superficial  and  uncritical  manner  in 
which  the  most  varied  conditions — of  chorea  infantilis,  simple 
tremor  without  paralysis,  etc. — were  all  grouped  together  under 
that  curable  form  of  paralysis  agitans. 


Anatomical  Changes  and  Theory  of  the  Disease. 

The  number  of  autopsies  heretofore  reported  is  not  very 
great,  and  many  of  them,  besides,  give  in  part  contradictory 
results,  while  others  are  entirely  negative. 


The  oldest  feports  of  positive  changes  are  those  hy  Parkinson  and  Marshall 
ELiU;  the  former  found  in  one  case  Imrdt-uitig  of  the  pons,  the  medulla  oblongata, 
and  the  cervical  cord  ;  MiirRhiill  Hall,  a  sclcrusia  of  the  pons  and  the  corpora  qiiad- 
rigemiua. — StoffcUa  found  in  a  man,  Beventy-nine  years  old,  in  Oppolzer's  clinic, 
iiho  had  been  affected  for  five  years,  atrophy  of  the  brain  with  secondary  effusion 
of  eeram  in  the  ventricles  and  the  membranes,  and  an  apoplectic  cyst,  the  si:^  of 
a  pea,  in  the  right  optic  thalamuB ;  the  pons  and  medulla  ohlongata  were  firmly 
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indurated;  the  arteries  at  the  base  calcareous,  and  the  lateral  colamns  of  the 
cord,  especially  in  the  lumbar  region,  permeated  with  grayish  opaque  lines,  -wJuih, 
as  wdl  as  the  induratiuu  in  tho  pons  and  medulla  oblongata,  consisted  of  new 
connective  tissue. — Lebert  mentions  that  in  one  case  he  fuuiid  a  shrunken  sclerotic 
nucleus  in  the  upper  part  of  the  cord,  probably  the  result  of  previous  inflammation.' 
— (John  found  iu  one  cose  (a  man  forty-nine  years  old)  well-marked  cerebral  atrophy, 
and  iu  auatlaer  (a  man  aevonty-four  years  old),  atrophy  of  the  spinal  cord  at  the 
levol  of  tho  second  cervical  vertebra. — In  a  woman,  thirty-four  years  old,  who  had 
been  sick  two  yearo,  and  finally  died  from  variola,  Skoda  found  extended  sclerosis 
of  the  central  organs;  the  walla  of  the  ventricles,  fornix,  pons,  medulla  oblongata 
and  spinal  cord  were  very  firm  ;  both  optic  nerves  were  flattened  and  sclerotic, 
la  some  opaque  reddish  patches  of  the  brain  tho  nervous  tissue  bad  disappeared, 
and  its  place  was  taken  by  newly-formed  conaoctive  tissue,  which  likewise  caused 
tho  sclerosis  of  the  pons  and  medulla  oblongata.  There  was  besides  n?demB  of 
tbe  pia;  the  neurilemma  of  the  nerves  of  the  upper  extremities  was  thickened; 
the  muaclea  had  undcrgono  fatty  de^^eneration.  —  M.  Rosenthal  found  softening 
of  the  pons,  of  a  portion  of  the  medulla  oblongata,  and,  accidentally,  absence  of 
the  corpus  callosum  ;  Lcyden,  in  paralysis  agitans  of  the  right  side,  found  a  sar- 
coma of  the  left  optic  thalamus  and  great  flattening  of  the  pons  ;  Chro&tek,  affec- 
tion of  the  left  side,  a  hardening  of  the  cortex  of  the  right  sphenoidal  lobe  and  of 
the  right  hippocampus  m.ijor,  as  a  consequence  of  cncephalitiA  ;  the  large  pyrnmidal 
ganglion  cells  of  the  hippocampus  hud  completely  disappeared,  and  only  tbe  neu- 
roglia with  the  unchanged  vessels  remained. 

Cayk'y,  in  a  patient  seen  by  Murchison  (who  died  of  typhoid  fever  after  suffer- 
ing twelve  years),  found  changes  iu  the  spinal  cord  wliich,  in  part,  depended  upon 
chronic  processes,  in  part,  upon  acute,  which  might  well  be  referred  to  the  typhoid 
fever.  The  former  consisted  of  thickening  of  the  cortical  layer  of  connective  tissue 
■with  increase  of  its  nuclei ;  develo[)ment  of  irregular  tracts  and  islets  of  connective 
tissue,  rich  in  nuclei,  which  penetrated  from  tho  cortex  into  the  substance  of  tbe 
spinal  cord,  but  only  in  the  cervical  and  dorsal  regions  quite  near  the  exit  of  tbe 
posterior  nerve  roots ;  the  widely  dilated  central  canal  was  filled  with  cells  of 
different  forms  and  sizeti,  some  like  leucocytes,  some  elongated,  never  having  the 
character  of  normal  epithelium. 

In  a  ciiae  reported  by  Bourillon  there  seemed  to  be,  judging  from  the  imperfect 
description,  a  aclero&ia  in  [latches. 

In  the  often  quoted,  syinptomatically  complicated  case  of  Meschcdc,  on  section 
the  ependyma  of  the  lateral  ventricle  seemed  covered  with  gninultitions  with  a 
spotted,  marbled  appearance.  In  the  posterior  lobe  of  the  right  half  of  the  cere- 
brum were  gray  masses,  which  were  in  part  connected  with  the  cortex  of  tbe  convo- 
lutions, in  part  were  isolated.  The  medullary  mass  of  the  frontal  and  occipital 
lobes  was  markedly  sclerotic,  al.so  certain  parta  of  the  optic  thulami  and  coq>or» 
striata.    The  medullary  substance  of  the  cerebellum  was  as  firm  as  cartilage,  and 
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pemded  b;  numerous  gray  islets ;  its  corpora  dcntaba  were  quite  atrophied.  Me- 
dall&  oblongata  and  pons  also  atrophiecL  The  spinal  cord  atrophied  and  liard- 
eoed ;  in  its  middle  portion,  especially  on  the  left,  were  siuall  regions  changed  into 
gny  mosses.  Microscopic  examination  showed,  in  the  foci  of  the  posterior  lobe, 
ganglion  cells  and  connective  tissue  elements  ;  all  the  other  abnormally  gray  parts 
showed  the  ordinary  changes  of  gray  degeneration. — In  connection  ■with  these 
dHBges  it  eeetns  to  me  that  a  stutement  made  by  Meynert '  deserTes  notice,  though 
aotspecially  pertinent  here.  In  a  general  paralytic,  with  a  tumor  chieily  oa  the 
right,  Meynert  found  the  weight  of  the  corpus  striatum  and  lenticalar  nucleus, 
including  the  isle  of  Rcil,  left  side  =  38  grms.j  right  aide  =  44  grms. ;  the  weight* 
of  tlie  two  frontal  lobes  were  equal. 

Opposed  to  these  positive  rcaults,  Petraeus  found  (in  the  Copenhagen  hos]jital) 
no  changes  in  the  nervous  system;  as  apparent  cause  of  death  a  fatty  degeneration 
of  the  heart  and  pneumonic  induration  of  tlie  right  lung.  Also  an  autopsy  by  OUi- 
Tier  famished  negative  results,  lu  a  case  described  by  Kuclmc,  from  Fierichs' 
clinic  (a  man  forty-nine  years  old,  sick  for  Jive  years,  death  from  pleurisy  and  bed- 
nres),  there  was  nothing  abnormal  except  mdema  of  the  brain  and  spinal  coid ;  the 
most  careful  microseopic  examination  of  tlie  pons  and  medulla  oblongata,  etc., 
ihowed  nothing  patliological. — Th.  Simon  (according  to  oral  communication) 
found  no  changes  in  tlie  nervous  system  nor  in  the  sympathetic  in  four  autojisies  at 
the  Hamburg  hospital. — The  detailed  reports  by  Joffroy,  the  results  of  which  were 
flMcntialiy  negative,  are  of  especial  interest.  They  relate  to  four  cases  noticed 
by  Charcot,  all  xromen  (three  of  these  are  described  in  Ordenstein's  dissertation). 
Macroscopically  there  was  no  change  in  the  medulla  oblongata  and  the  spinal  cord. 
The  microscopic  eraminiition  showed  in  three  cases  an  oblitenitiun  of  the  central 
canal  (by  increase  of  the  epithelium  of  the  cpend^'ma),  a  more  or  less  well  marked 
pigmentatiou  of  the  ganglion  cells,  especially  in  Clarke's  columns,  and  amyloid 
bodies  in  varying  number.  Besides,  one  case  showed  still  the  remains  of  an  old 
dicumacrilMd  meningitis  at  the  apex  of  the  i-ahmius  scriptorius,  and  anniher  a 
imall  snperiicinl  sclerotic  spot  in  the  medulla  oblongata.  The  latter  changes,  on 
locoont  of  their  inconstancy,  must  be  looked  upon  as  without  significance  as  causes 
of  the  disease;  but  Joffroy  also  believes  the  changes,  heretofore  fognd  to  be  cnn- 
itamt,  are  to  be  considered  as  common  phenomena  occurring  in  all  old  people  in 
conaequence  of  senile  degeneration.  At  most,  according  to  his  view,  they  can  bo 
ooncidcrcd  as  standing  in  a  certain  relation  to  senile  tremor  and  the  analogous 
tnmbling  of  paralysis  agitans.  According  to  this  the  origin  of  the  tremor  should 
be  referred  to  the  spinal  cord,  In  the  fourth  case  Joffroy  missed  h1?o  the  above- 
mentioned  changes,  so  tliat  the  result  was  entirely  negative. — According  to  hia 
latest  statement,  Charcot  bus  made  in  all  six  autopsies  in  paralysis  agitans ;  of  these 
three  were  entirely  negative,  three  gave  results  already  mentioned. 


If  we  look  over  the  above-mentioned  autopsies,  we  find  cases 
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in  which  there  were  absolutely  no  changes  in  the  nervous  sys- 
tem, or  these  were  very  slight,  probably  senile  changes  in  the 
spinal  cord  (Petraeus,  Ollivier,  Th.  Simon,  Kuelme,  Joffroy, 
Charcot) ;  others  showed  exclusively  changes  in  the  spinal 
cord  (Lt'bert,  Cohn,  Cayley,  Murchison),  or  linally  in  the  brain 
(Marshall  Hall,  Cohn,  M.  Rosenthal,  Leyden,  Chvostek);  yet 
otliers,  tinally,  showed  extensive  changes  in  the  brain  and  spinal 
cord  in  the  form  of  sclerosis  (Parkinson,  Stofella-Oppolzer, 
Skoda,  Meschede).  In  view  of  such  contradictions,  we  are  at 
present  compelled  to  be  very  cautious  in  forming  conclusions  as 
to  the  patliological  anatomy  of  paralysis  agitans  and  the  theory 
of  the  affection.  Not  even  can  the  question,  whether  the  dis- 
ease is  of  cerebral  or  spinal  origin,  be  answered  with  certainty 
from  the  material  already  possessed,  though,  as  we  have  seen, 
some  facts  at  least  seem  to  show  tliat  the  origin  of  one  initial 
and  important  symptom,  the  tremor,  is  in  the  spinal  cord.  Some 
author:!  (as  Remak)  have  in  a  measure  cut  tlie  knot  by  sui)pos- 
ing  a  cerebral  and  a  spinal  form  of  tlie  paralysis;  the  former 
(according  to  Remak)  should  be  characterized  symptomatically 
by  a  tendency  to  fall,  while  in  the  spinal  variety  this  sj'mptom 
is  wanting.  This  distinction  is,  however,  entirely  artificial,  and 
the  case  of  the  pretended  paralysis  agitans  cerebralis,  mentioned 
by  Remak,'  cannot  with  certainty  be  considered  as  paralysis 
agitans  on  account  of  tlie  entire  want  of  paralytic  phenomena.  ^| 
From  the  changes  found  in  the  brain  must  be  excluded,  ai^ 
without  significance,  tliose  depending  upon  senile  atrophy  (Cohn, 
S  to  fell  a),  since  undoubtedly  they  may  also  occur  without  the 
tremor.  In  other  cases  without  senile  atrophy  or  in  addition 
thereto  there  are  circumscribed  foci  of  disease,  sometimes  in  the 
o])tic  thalamus  (Leyden),  sometimes  in  the  hijipocampus  major 
(Chvostek),  or  in  the  pons  and  medulla  oblongata  (Marshall  Hall, 
Rosenthal,  Stofella).  The  localities  of  these  foci  are  so  various 
that  we  are  prevented  from  forming  any  conclusions  in  regard  to 
the  pathogenesis  of  paral3^sis  agitans.  Certain  symptoms  (e.  tj., 
the  glycosuria  noticed  by  Topinard)  as  also  certain  autopsies 
favor  the  supposition  entertained  by  some  authors,  that  the  pons 
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and  upper  part  of  the  mednlla  oblongata  must  be  considered  the 
original  seat  of  the  disease  ;  on  the  other  hand,  the  same  suppo- 
sition is  in  decided  opposition  to  the  autopsies  where  that  part 
of  the  brain  lias  been  found  normal,  and  to  the  case  of  Larcher 
who,  in  isolated  sclerosis  of  the  pons»  found  symptoms  which 
differed  entirely  from  those  of  paralysis  aj^itans. — Certain  cases, 
finally,  in  which  were  found  extensive  changes  of  the  central 
nervous  system,  although  the  symptoms  are  more  or  less  similar 
to  those  of  paralysis  agitans,  must  probably  be  regarded  as  mul- 
tiple sclerosis  in  patches  (Parkinson,  Skoda). 


Diagnosis,  Prognosis  and  Treatmerd. 

The  diagnosis  of  paralysis  agitans  may,  especially  in  the 
commencement,  be  difficult.  It  is  most  easily  confounded  with 
simple,  senile  or  toxic  tremor,  and  with  disseminated  sclerosis 
of  the  nerve-centres.  Paralysis  agitans  may,  however,  be  dis- 
tinguished from  senile  trembling  by  the  greater  intensity  of 
the  tremor,  by  its  occurring  before  senescence,  in  its  further 
course  more  certainly  by  the  addition  of  paralysis  and  the  other 
disturbances  of  innervation.  The  history  of  the  case  is  especially 
valuable  in  distinguishing  tremor  mercurialis,  saturninus,  alco- 
holicus,  etc.  The  statements  in  the  previous  chapter  furnish 
proof  also  how  the  clinical  history,  especially  of  tremor  saturni- 
nus and  alcoholicus,  deviates  essentially  from  that  of  jjaralysis 
agitans,  while,  however,  tremor  mercurialis  very  closely  resem- 
bles it.  Close  attention  will  guard  against  mistaking  between 
this  disease  and  the  rare  affection  lately  described  by  Hammond 
as  "athetosis,"  and  the  same  is  true  in  regard  to  chorea. 

The  differential  diagnosis  between  paralysis  agitans  and  scle- 
rosis of  the  nerve-centres  disseminated  in  patches  is  of  espe- 
cial importance.  In  this,  too,  there  is  usually  trembling  and 
progressive  paralysis ;  there  may  be  further  disturbance  of 
speech,  contractions,  paraplegia,  and  partial  anaesthesia,  more 
rarely  even  mental  disturbance.  The  course  in  both  affections 
is  of  many  years'  duration,  and  the  prognosis  is  equally  unfavor- 
able.   But  in  sclerosis  the  initial  symptom  is  a  progressive  motor 
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weakness,  which  increases  to  paralysis,  while  in  paralysis  agitans 
the  tremor  always  precedes  by  a  longer  or  shorter  time;  and 
also  in  sclerosis  the  paralysis  begins,  without  exception,  in  the 
lower  limbs,  while  the  symptoms  of  paralysis  agitans  are  first 
noticed  in  the  upper  extremities.  The  tremor  in  sclerosis  is  very 
much  like  that  of  paiulysis  agitans,  but  differs  from  it  in  that  it 
ia  not  spontaneous,  only  occurs  during  passive  motions  or  when 
an  active  motion  ia  contemplated.  Less  important  differences 
are  that  in  sclerosis  sometimes  headache  and  vertigo  precede  by 
some  time  the  other  symptoms;  that  irregular  apoplectiform 
and  cataleptic  attacks  often  interrupt  the  course  of  the  disease; 
that  the  reflex  irritability  is  considerably  increased,  especially  if 
the  spinal  cord  is  likewise  affected  with  sclerosis  ;  and  finally, 
that  sclerosis  not  rarely  occurs  iu  younger  persons,  between 
twenty  and  forty  years  of  age. 

The  proffnosis  of  paralysis  agitans,  as  I  remarked  when 
speaking  of  the  course  of  the  disease,  is  absolutely  unfavorable. 
The  cases  in  which  improvement  or  recovery  have  occurred  must 
be  considered  as  of  doubtful  diaguosis  (see  below).  In  individual 
cases  the  prognosis  is  so  much  the  more  unfavorable,  tliat  is,  the 
fatal  termination  is  to  be  expected  so  much  the  sooner,  the 
earlier  the  paralysis  and  the  other  disturbances  of  innervation 
are  added  to  the  tremor,  as  also  the  older  and  the  more  debili- 
tated the  patient  already  ia. 

Under  such  circumstances  the  treatment  can  be  ahnost  only 
palliative.  The  best  that  can  be  hoped  is  that  the  disease  should 
remain  a  long  time  stationary,  or  that  single,  especially  torment- 
ing, symptoms  should  be  mitigated,  as  the  tremor.  Yet  such  a 
result  can  only  rarely  be  attained. 

Certainly  in  medical  litprature  cases  of  recovery  are  reported, 
after,  indeed,  the  use  of  very  different  modes  of  treatment 
Elliotson  has  obtained  such  by  means  of  carbonate  of  iron, 
Brown-Seqtiard  by  chloride  of  barium,  Reynolds  by  the  use  of  a 
Pulvermacher's  chain,  Remak  by  the  constant  current,  Jones  by 
hyoscyamus,  ViOemin  by  bromide  of  potassium,  Betz  by  warm 
baths.  If  the  "cured"  cases  are  more  critically  considered,  the 
identity  of  some  with  paralysis  agitans  is  decidedly  doubtful ; 
in  some  the  duration  of  the  good  result  is  not  at  all  assured,  but 
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almost  a  temporary  effect — disappearance  for  a  while  of  the 
mascular  tremor — is  proven. 

The  case  of  Reynolds,  for  example,  must  have  been  quite 
recent,  as  the  symptoms  tirst  appeared  fourteen  days  before  the 
treatment.  There  was  vertigo  and  great  numbness  with  trem- 
bling of  the  whole  right  upper  extremity,  the  temperature  of 
which  in  the  region  of  the  biceps  was  increased  4°  F.  An  hour's 
use,  five  times  repeated,  of  Pulvermacher's  chain  removed  the 
tremor ;  continued  treatment  restored  the  power  of  the  arm  per- 
fectly in  one  month  I — In  the  (as  to  diagnosis  very  doubtful)  case 
of  Jones  at  first  strychnia^  iron,  and  ether,  as  also  faradization 
of  the  arm  were  useless,  even  injurious,  while  by oscyam us  caused 
an  improvement  not  otherwise  characterized.  Jones  naively 
explains  the  inefficiency  of  the  first  agents  and  the  efficacy  of 
the  hyoscyanuxs,  by  the  statement  that  in  his  case,  ''as  generally 
in  chorea  and  epilepsy,"  there  was  increased  irritability  of  the 
nerve-centres ;  hence,  they  required  not  the  tonic  but  the  calming 
medicines.  Charcot  has  also  obtained  a  quieting  effect  upon  his 
patients  by  hyoscyamus,  but  it  was  only  temporary.     I  have 

[  myself  not  been  able  to  get  any  benefit  from  the  long-continued 
use  of  the  extract  of  hyoscyamus,  or  the  hyoscyamin  (advised 
by  Oulmont  for  tremor). 

'  Remak's  case  of  pretended  paralysis  agitans  cerebnUis, 
already  mentioned,  must  be  considered  at  least  of  doubtful  diag- 
nosis, since  no  mention  is  made  of  paiulytic  symptoms.  There 
■was  tremor,  most  marked  on  the  left  side,  in  the  form  of  severe 
shaking  and  twitching  of  the  limbs  with  tendency  to  fall  for- 
ward, pain  in  the  right  side  of  the  forehead  and  right  temporal 
Wgion,  also  conjunctivitis  of  tlie  right  eye.  Reniak  supposed  a 
itasis  in  the  anterior  lobe  of  the  right  cerebral  hemisphere,  and 
applied  a  stabile  current  to  the  temporal  region.  After  eight 
days'  treatment  the  pain  in  the  temple  and  the  eye  disappeared, 
as  also  the  tendency  to  fall  and  the  tremor  of  the  right  side ;  the 
shaking  of  the  left  side  remained  unchanged, 

I  Hitherto  I  have  seen  no  good  results  from  the  use  of  the  con- 
stant current  (galvanization  of  the  head  and  the  sympathetics). 

2fot  once  could  any  palliative  effect  be  obtained  by  this  means  ; 

it  was  not  possible  with  the  strongest  current  I  could  use  to 
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obtain  even  a  remission  or  a  temporary  interruption  of  the 
tremor,  as  I  had  hoped.  In  one  case  I  could  use  a  current  from 
fifty  Siemens'  elements  passed  through  the  head  (the  two  elec- 
trodes placed  on  the  mastoid  processes),  without  causing  vertigo, 
etc,  ;'  even  here  there  was  no  diminution  of  the  tremor.  The 
peripheral  faradization  and  galvanization  is  likewise  without 
eflfect. — Benedict  also  states  that  hitherto  a  cure  of  paitilysis 
agitans  by  the  use  of  electricity  has  not  been  obtained,  though 
he  thiiilts  that  the  prognosis  of  this  disease  would  be  more  favor- 
able under  early  galvanic  treatment.  He  has  himself  noticed 
a  few  good  results  in  cases  just  beginning,  and,  besides,  in  one 
case  a  momentary  effect  upon  the  accompanying  dyspeptic 
symptoms,  for  after  galvanization  of  the  sympathetic  and  the 
cervical  enlargement  there  was  immediately  an  improved  appe- 
tite. 

In  Villemin'a  case,  in  which  iodide  of  potassium  (up  to  three 
grammes  a  day)  was  used  with  benefit,  the  diagnosis  was  not 
certain  ;  probably,  judging  by  the  symptoms  described,  it  was 
a  case  of  multiple  sclerosis. 

The  case  described  by  Betz  was  that  of  a  gardener,  sixly-five 
years  old,  whose  disease  began  half  a  year  previously  from  the 
effect  of  catching  cold,  and  was  cured  by  six  warm  baths  (27''  R. 
[93°  F.])! — I  will  take  this  opportunity  to  say  that  in  genuine 
paralysis  agitans  the  water  cure  is  usually  contraindicated. 
Especially  objectionable  are  hot  baths  ;  lukewarm  baths  and 
those  moderately  cool  are  at  least  not  injurious.  Lebert  thinks 
that  by  sea-bathing  he  has  in  one  case  caused  the  disease  to 
remain  stationary. 

Concerning  the  treatment  by  corrosive  sublimate,  advised  by 
Jones  (but  without  personal  experience),  and  that  by  strychnia, 
advised  by  Trousseau,  I  have  no  experience.  According  to  Char- 
cot, the  latter  agent  seems  rather  to  increase  the  tremor  ;  Charcot 
also  saw  no  favorable  result  from  the  use  of  ergotin  and  bella- 
donna, which  were  used  on  account  of  their  anti-Kpasmodic  effect. 


'  In  t%ged  persona  it  ia  quite  often  possible  to  use  an  unnsaally  strong  current  to  tint 
hend— probably  on  account  of  the  Rcnilo  thickening  of  the  walls  of  the  skull  and  the 
obliteration  of  many  oaseou^  canals,  whiuh  verjr  much  increases  the  real  stance. 
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The  means  wliicli  I  have  used  in  hopes  of  at  least  a  palliative 
eflFect  are :  subcutaneous  injections  of  morphia,  of  curare,  and  of 
Fowler's  solution  ;  also  internal  use  of  chloral  hydrate,  calabar, 
bromide  of  potassium,  and  nitrate  of  silver.  The  injections  of 
morphia  and  curare  produce  occasionally  a  temporary  cessation 
of  the  tremor ;  the  subcutaneous  injection  of  arsenic  is  much 
more  successful  in  this  respect,  used  in  the  form  and  dose  advised 
under  Tremor.  In  one  case  of  well-marked  paralysis  agitans 
fifteen  injections,  in  another  four,  produced  a  very  marked  dimi- 
nution of  the  spasm,  which  in  the  first  patient  lasted  two  months. 
1  have  noticed  uo  marked  effect  from  the  above-mentioned  inter- 
nal remedies  either  upon  individual  symptoms  or  upon  the 
general  course  of  the  disease.  Also  Althaus  found  hydrate  of 
chloral,  Ogle  calabar,  Charcot  nitrate  of  silver,  useless  in  para- 
lysis agitans ;  the  latter  seemed  even  to  increase  the  spasniudic 
action,  which  (as  Charcot  rightly  remarks)  is  all  the  more  remark- 
able, as  in  multiple  sclerosis  it  produced  a  considerable  improve- 
ment and  diminished  the  intensity  of  the  trembling. 


Appendix. 

ATHETOSIS, 

Hammond,  Treatise  on  diseases  of  the  nervous  system.  New  York,  1873. — Med. 
Timca  and  Gaz.  16  Dec,  1871.  p.  747.-7%.  PUchtr,  Athetosis.  Boatun  Med. 
and  Burg.  Journ.  30  May,  \%72.— Clifford  AUbutt,  Cases  of  athetosis.  Med. 
Times  and  Oaz.  27  Jan.,  1873. — Currie  Bitchie,  Note  on.  a  case  of  athetosis, 
ibid.   23  March,  1872. 

Id  1871  Hammond  described  under  the  name  Athetosis  fSStror)  a  combination 
at  fljmptoms  somewhit  resembling  paralysis  agitans,  the  chief  characteristic  of 
which  is  a  ceaseless  motion  of  the  fingers  and  toes,  which  does  not  permit  them  to 
Kmain  in  any  position  in  which  they  are  placed.  According  to  the  descriptions 
given  by  Hammond  himself  and  some  other  American  authors,  the  involuntary 
motions  observed  consisted  In  part  of  aitemate  flexion  and  extension  of  the  fingers 
and  toes,  in  part  of  complicated  motor  phenomena,  which  were  at  times  more  severe, 
did  not  cease  during  sleep,  could,  however,  be  controlled  and  limited  for  a  short 
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time  by  position  and  extraordinary  effort  of  the  will  The  phenomena  seem  to 
have  had  partially  the  character  of  associated  movements,  as  while  the  fingers 
moved  the  arm  was  hard  and  rigid — during  motion  of  tlie  toes  the  muscles  of  the 
calf  were  in  tonic  coatractiou.  In  several  cases  there  tvas  at  the  same  time  dis- 
turbances of  sensation  (pain,  sense  of  numhaess  or  falling  asleep) ;  there  was  also 
change  of  temperature  in  the  affected  limbs. — Most  of  the  observations  were  wade 
on  persons  affected  with  epilepsy  or  mental  disease ;  only  in  one  case  was  there  no 
other  cerebral  symptuni.  With  the  exception  of  the  latter  case,  the  patients  were 
all  men  in  middle  life  (between  thirty-three  and  Sfty-fiyc  years).  As  to  treatment, 
bromide  of  potassium  proved  of  service  in  two  cases ;  in  one  case  a  four  months'  uae 
of  galvanization  and  faradization  gave  no  marked  result. 

No  autopsies  have  as  yet  been  made.  Hammond  supposes  the  scat  of  the  affec- 
tion is  in  the  intracranial  gonglia,  or  in  the  upper  portion  of  the  spinal  cord.  It  is 
more  likely  that  the  combination  of  symptoms  known  as  athetosis  is  dependent 
upon  changes,  possibly  circumscribed,  of  the  centres  of  motor  innervation  in  the 
cerebral  hemisphere.  The  characteristic  limitation  to  certain  groups  of  muscles,  the 
frequent  occurrence  of  associated  movements  in  the  form  of  contraction,  the  asaocik- 
tion  with  cpilcj)tic  attacks,  seem — iiccurding  to  the  investigations  of  Hitzig — to 
support  llic  supposition  of  an  irritation  of  these  centres.  In  this  connection  it  is 
to  bo  remarked  that  the  athetosis  may  be  unilateral.  In  Fischer's  case  it  was  limited 
to  the  fingers  of  the  right  hand.  I  have  myself  lately  seen  a  case  which  may  be 
considered  as  belonging  here,  where  the  left  foot  alone  was  affiled.  So  soon  as  the 
patient — a  man  thirty-three  years  old — touched  the  floor  lightly  with  the  tip  of  hit 
foot,  there  immediately  began  a  rhythmical  alternate  contraction  of  the  flexors  and 
extensors  of  the  ttjes,  to  which  was  added  tonic  contraction  of  the  muscles  of  the 
calf,  which  ceased  as  soon  as  the  whole  S(»lo  of  the  foot  was  firmly  ]>lanted  on  the 
floor.  (In  this  case  there  were  still  other  Bjmptoms,  which  led  me  to  ^ve  j^, 
diagnosis  of  disseminated  sclerosis.) 
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"^^  older    literatare    is  very  extensive,   and    is    presented  very  completely  in 

tWieie's  monograph. — Si/tltrnham,  Schcdul.  monitor,  dc  novae  fi^bris  ingrcssu. 
Opera  oniv.  med.  cdid.  Kiihn.  Leipzig,  1827.  p.  408  ff.  und  p.  531. —  Wich- 
vmm,  Ideen  zur  Diagnostic.  HI.  Awsg.  Hannover,  18S7,  Bd.  I. — Kettet-ling, 
Darstellung  des  Veit^stanzcs.  Regtnsburg,  lS05.—Bouteille,  TrnitC  de  la  cbor€e 
on  danse  de  St.  Guy.     Paris,  1810.  —  B*mt,  Jlonographia  Chorcffi  St.  Viti. 

■  Prag,  1810.  Deutsche  Ausgabe  mi t  Zusiltzen  von  5oA/rr.  Prag,  1826.— TTa^- 
^k  mr,  Pathologiscli-therapcutiache  Abliandlung  iibcr  den  Vcitstanz.  WOrzhurg, 
^r  1817. — /?«/>,  Recberclies  sur  quelqucs  points  du  L'liistoire  dc  la  chorCe  cliez  les 

eofants.  Arcljives  gfn^ralcs.  1834,  F(6vr.  p.  215  ff. — Roih,  Ucljer  den  Vcits- 
tanz und  einige  ilim  verwandte  Formcn.  Dissertation.  Miiuclicn,  1843. — 
Wukf.1  Versuch  einer  Monograpliio  des  grossen  Vcitstanzes  und  der  unwillkur- 
lichco  Miiskelbcwegung.  I.ieip7.ig,  1844.— (S«,  De  la  chorde.  Rapports  du  Rhu- 
matismc  et  dca  maladies  du  occur  avec  les  affections  nerveuses  et  eonvulsivcs. 
M6maires  de  I'Acadfimie  nationale  de  Mfidecine.  Vol.  XV.  Paris,  1850.  p. 
373  ff.  —  Lrwlet,  8ur  lea  chorees  sans  complicat.  terminfes  par  la  mort. 
Archives  gCnfirales.    Sept.,  1853.    p.   285. — Rojnherg,   Leiirbuch  der  Nerven- 

■  krankheiten.  Bd.  I.  S.  510  ff.  Berlin,  1853,  und  Klinischc  Ergcbnisse.  Berlin, 
B  1840.  S.  19  ff.— J?.  B.  ToM,  Clinical  lectures  on  paralysis.  II.  Edit.  Lon- 
P    don,  1856.  p.  428  seq. ;  and  Lectures  on  Chorea.  Lancet,  April,  1843, — Mifynier, 

8ar  le  traitement  de  la  chorfe  Archives  gdngrales,  July,  1854. — The  same, 
Joamal  de  MCd.  de  Bruxelles,  1858.  No.  50. — jl/b«^r.  Chorea  bei  Schwangeren. 
Virchow's  Archiv.  Bd.  XXIIL  3.  149.  1862.— ffirfaw,  On  chorea,  its  relation 
to  valvular  disease  of  the  heart,  and  its  treatment.  Med.  Times  and  Onzcttc,  IHfiS. 

»Nos.  077  and  678. — Drklwteau,  Relation  d'unc  <;pid(5niie  de  chor<Je,  obscrvec 
Al'Hdpital  Necker.  Archives  g^n^rales,  1863.  L  p.  4.33  »cq.  and  532  seq.— //i/Zur, 
Chorea  in  connection  with  heart  disease.  Med.  Times  and  Gazette,  1H6H,  August 
^.  p.  142. — Fiiicld,  Chorea  minor  in  gravida.  W)en<!r  allg,  med.  Zeit>j(,  No,  10. 
1845. — Hine,  A  case  of  myelitis,  presenting  all  the  symptomi  of  sovcro  Cltorca. 
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Death  on  ninth  dny.  Autopsy.  Med.  Times  and  Gaz.  788,  1865. — Cyon,  Die 
Clioreft  unci  ihr  Zusaninicntiiing  niit  Gck-nk-Khcumatisnius.  Peri-  u.  Endocarditis. 
Medic.  Jalirbiicher.  Zeitsclirift  der  Qesellsch.  der  Wiener  Aerate.  Bd.  XXI.  i>. 
116.  M^a.—Ruxgd,  Med.  Times  iiud  Gaz.,  \m*i.—Moneklon,  A  case  of  Chorea, 
ending  fatally,  complicated  with  disease  of  heart  and  brain.  Brit.  med.  Joum. 
No.  305.  18C0. — Roger,  Reclierchea  cliniquea  sur  la  chorCc,  sur  le  rhuma- 
tisme  et  Bur  lea  maladies  dn  ccEur  des  enfants.  Arch.  gCn6r.,  1866.  IL  1867.  L 
54-75.— Ibidem,  180S.  Jan.— Avril.  Gaasctto  des  no|)itaux,  1870.  Nos.  05  u.  86. 
— liiehUrr,  SitKuogabericbte  der  Dresdener  Gescllschaft  fiir  Natur-  und  lleil- 
kunde.  R.  Jan.,  1807. — Tuetmtll,  Somo  remarks  on  maniacal  chorea  and  its 
probable  connection  with  embolism.  Brit,  and  For.  Med.  Chir.  JoumaL  October, 
1867.— Sam.  Wilkt,  Med.  Times  and  Gazette,  p.  117.  1808.— The  same,  BriL 
med,  Joum.  July  30.  p.  115.  1870.— J".  W.  OgU,  Remarks  on  Chorea  St  VitL 
Brit,  and  For.  Mtd.  Chir.  Review,  Jan.  1868. —  TL  MeyMrt,  Ueber  die  geweb- 
lichi'n  Vcranderungen  in  den  Ctntralorganen  des  Nervensystcma  bei  eiuem  Falle 
Ton  Chorea  minor.  Allg.  Wiener  med.  Zeitung.  Nob.  8  u.  0.  1868. — R.  ArmU, 
Chorea  und  Psychosc.  Arcbiv  f.  Psychiatrie  und  Nenrenkrankheiten.  Bd.  I. 
1868. — 8t«iner,  Klinische  Evfalirungen  lilver  Chorea  minor.  Prager  Vierteljahra- 
■ehrift.  1808.  IV.  S.  45. —  JTii^  «<««o,  Zum  Wesen  der  Chorea  major  und  der 
Katalepsie.  Jahrb.  f.  Kinderheilkunde.  N.  F.  II.  8.  205  ff.  1869.-2^  mmr. 
Epidemic  von  Chorea  minor.  Jahrb.  f,  Kinderheilkunde.  N.  F.  III.  8.  291.  1870. 
— Kri-t-Kfhni&r,  Ueber  den  Veit.8tan3!.  (Frerichs)  Di.ssertation.  Berlin,  18C8. — 
J.  Huf/hliiigt  J<uki(»i,  Observations  on  the  physiology  and  pathology  of  hemi- 
chorea.  Edinb.  Med.  Joum.,  October,  18C8.  p.  294  ff.— Med.  Times  and  Gaaett*, 
March  6,  18i)9. — Dntiglat,  On  the  use  of  Indian  Heuip  in  Chorea.  Edinh 
Med.  Joum.,  March  1809.  p.  777  ff. — littrne*.  Chorea  in  pregnancy.  Medic  Time* 
and  Gazette,  1868.  Aii^.  1  ;  and  Obstetrical  transactions  X.  p.  147.  1869. — Laic- 
aon  Tait,  Dublin  Quurteriy  Journal,  Febr.  1869,  p.  203.  —  Broadbmt,  Re- 
marks on  the  pathology  of  chorea.  British  Med.  Journal.  April  17,  S4,  1869.— 
Cartille,  Gaz.  med.  de  Paris.  No.  50,  \%m.—  Tiiekuiell,  St.  Barthol.  Hosp. 
Rep.  V.  p.  86.  1869, — Mohamed  Said,  De  la  Chorfee  et  de  la  douleur,  proTo- 
qufio  chez  les  chorCiques.  Thfese.  Paris,  1869. — Leidrtdorf,  Ueber  Chorea 
minor  in  ibrer  Bczichung  zu  psycliischen  Storungen.  Wochenblatt  der  Gc«.  der 
Wiener  Aerztc.  No.  12  u.  la.  im9.— Fried.  Weber  (Cbor.  gravid.  1  Fall). 
Berliner  Wochenschrift  VH.  6.  1870.— j:  Eiutel,  Med.  Times  and  Gazette. 
1888,  May  30;  1809,  Jan.  16  ;  1870,  Jan.  8;  Aprils.— Fritk,  Ueber  Chorea. 
Dissertation  (Frerichs).  Berlin,  1870. — Legrot  und  Onimni,  Rocherchea  sur 
les  mouvements  chorCifomies  du  cbien.  Comptes  rcndus,  1870.  IJCX.  p.  1046  et 
seq. — The  same,  Qiielques  recherches  sur  les  mouvements,  Journal  de  PAna- 
tomie  et  de  Physiologic.  1870.  No.  4. — E.  L.  Fbx,  Med.  Times  and  Gaz. 
p.  423.  1870.— Oroy,  Ibid.  Dec.  17,  1870.  —  Ohutltm,  Journal  of  McnUl 
Science.  1870. — Sieekel,  Chorea  gravidarum.  Diss,  inang.  'I.,cipzig,  1870. — 
Ctrai/  and  TuehuieU,  Cases  of  Chorea,  treated  on  the  expectant  plan.  Lancet. 
Dec.  2  and  9,   1871. — L.  Mtiyer,  Chorea  und  Manic.    Archiv  fur  Psychiatrie 
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B.  Nervenkrankheiten.  IL  S.  535  ff.  1871. — DicHnson,  Clin.  Lectures  on 
Chorea.  Lancet  L  15.  1871. — Zf.  T.  ButliTi,  Casea  of  Chorea,  treated  with 
Sulphate  of  Zinc.  Lancet,  1872.  Nos.  17  u.  18. — Jiittrr,  Qwlaiikon  ill>er  die 
anatom.  Grundlagen  der  Chorea.  Memorubtlien.  1872.  No.  10. — O.  Iluittington, 
On  chorea.  Philadelph.  Mud.  aud  Surg.  Keportcr.  1872.  p.  15.— C.  H.  Jonet, 
Clinical  lecture  on  cases  of  chorea.  Med.  Press  and  Circul.  Jan.  10.  p.  25.  1873. 
—f^hUng,  ChoTBti.  gravid.  .\rcUiv  fiir  GynSkologie.  VI.  1.  S.  137.  1873. — 
R.  Arnoldi,  Ueber  Chorea  gravidarum.  Diss,  innug.  Berlin,  1873- — A.  W.  Fiwt, 
Unilateml  chorea,  disease  of  the  corpus  striatum  and  optie  thalumus  on  the  side 
opposite  to  afifected.  The  Dublin  Journ.  of  Med.  Science.  October,  1873. — E. 
Jjmg  F(«  (Congenital  Chorea),  Tiie  British  Med.  Journ.  1873.  No.  653. — Lan- 
dausy.  Oazette  m^cL  do  Paris.  No.  24.  1873.—  W.  Lfittbe,  3  in  Stiolug.  Conner 
zu  einander  stchende  Erkrankungon  an  Chorea  St.  Viti.  Klinisclie  Beilage  zu 
den  (jDrre.spondenzbliittem  d.  AIli,'.  firy.tlichen  Vereina  von  Tliiirinjjen.  1874.  No. 
6. — De  Beauvais,  Deux  observations  dc  chorCe  mortelle.  Gaz.  des  llopit.  1874. 
Nos.  150  u.  151.— P.  n.  Pye-Smith,  Guy's  Elospital  Keports.  3.  Scr.  XIX. 
p.  341.  1874. —  Weir  MiUhell,  Post-paralytic  chorea.  The  Americ.  .loum. 
of  the  Med.  Sciences.  1874.  Vol.  130.  p.  352  ct  acq.— C.  Oolgi,  Sullc  altera7.i(jni 
degli  organi  centrali  nervosi  in  un  case  di  Corca  gcsticolatoria  associutii  ad 
alienazione  mentale.  Rivista  clinico.  2.  S.  lY.  18.  p.  3(»1  (Reprint),  Bologna, 
1874. — M.  Benedikt,  Nervenpathologie  und  Elektrotherapie.  II.  Aiifl.  I.  Abth. 
8.  251  ff.  Leipzig,  1874. — Gotthold,  Ueber  Chorea.  Di*a.  inaug.  Wlirzburg, 
1874. — Bodo  irrf/izc/,  Ueber  Chorea  major  und  minor,  Schmidt's  Jahrbucber.  Bd. 
162.  S.  193  ff.  \il A.— Weinberger,  Zur  Pathogenese  uod  Therapie  der  Chorea. 
Wiener  med.  Presse.  XV.  No.  47.  l%7'\.—PolU)fl;  Treatment  of  Chorea  wilh. 
Inhalations  of  Chloroform.  Lancet  I.  25.  p.  871.  1874. — Elischer,  Utbcr  die 
VerSaderungcn  in  den  peripher.  Nerven,  im  Riickenmark  und  im  Oehirn  liei 
Chorea  minor.  Virchow's  Art;!iiv.  Bd,  61.  1874.  a  485  und  Bd,  63.  1873.  a 
104  ff.— Jr  Riaenthal,  Klinik  der  Nervenkrankheiten.  IL  AuJl.  S.  570  ff.  Stutt- 
gart,  1875. — Charcot,  De  rhemichorCe  poat-hCmiplCgique.  ProgrBs  m<;d.  1875. 
■     Noa.  4  and  6;  and  Gaz.  dea  I%>.  1875.  No.  SO. 
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ffistory,  Definition. 


The  origin  of  the  term  chorea  (Xopeio,  dance)  or  St.  Yitna' 
ince,  and  of  most  of  its  synonyms  :  St.  Modestus*  dance,  saUna 
^ti,  St.  John's  dance,  ballismus(y8a\Xto-;«)5,  dance),  choreomania, 
ihestromania,  epilepsia  saltatoria,  danae  de  St.  Qny^  etc.,  is 
iced  to  the  middle  ages  ;  in  th^ir  original  application  these 
phrases  signified  simply  that  pandemic  dancing-mania,  wliieh 
made  its  first  appearance  as  a  wide-spread  mental  disorder  after 
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tli«  disappearance  of  the  plague  in  the  second  half  of  the  four- 
teenth century,  in  the  neighborhood  of  the  Rhine. ^ 

In  the  year  1375  the  psychical  pandemic  disorder  extended  from  Aiz  orer  the 
whole  region  of  the  Rhine  and  Mosulle  as  far  ns  IloUand.  In  the  records  of  the 
time  it  ia  still  spoken  of  aa  St.  John's  dance.  The  name  of  St.  Vitus'  dance  is  first 
met  with  in  the  Strasburg  epidemic  of  1418,  when,  under  the  magistrate's  order, 
those  aflcctcd  were  led  in  troops  to  the  chapel  of  St.  Vitufi  in  Zabero,  that  they 
might  be  quieted  by  processions,  masses,  etc. 

Aa  regards  St.  Vitus,  the  legend  informs  us  that  he  removed  from  Sicily  when 
a  t)oy,  at  tlie  time  of  Diocletian's  per.secution  of  the  Christiana  in  the  year  303,  and 
suffyred  miirtyrdom  in  Florence,  in  company  with  Crescentia  and  his  tutor  Modes- 
tos.  His  mortal  remains,  after  repeated  removals,  are  said  to  have  been  interred 
in  the  cloister  of  Korvcy  in  83G.  This  cloister,  and  other  churches  and  chapels, 
erected  to  his  memory,  became  Bubacqucntly  objects  of  pilgrimage  for  sick  jiersons 
of  all  sorts,  and  especially  for  those  affected  with  the  plague  of  dancing.' 

As  a  pandemic  disease,  the  dancing-mania  died  out  in  the  fifteenth  century,  but 
tracer  have  remained  upon  the  Rhine  till  our  own  days,  and  especially  in  the 
eo-ciil!ed  dancing  procession  ("spring  procession"')  to  the  grave  of  8t  Willibrod 
of  Echtemach,  the  origin  of  wltich  can  be  traced  to  the  plague  of  1370,  which 
passed  through  Luxemburg,  and  is  contemporaneous  with  the  great  epidemic  of 
dancing-mania  in  Aix  and  Cologne. 

Subsequently  the  name  chorea  St,  Viti  was  extended  to  the 
sporadic  cases  of  spasmodic  movements  of  the  body,  those  forms 
of  disease  which  nowadays  are  usually  called  chorea  magna  and 
chorea  minor.  But  the  so-called  tiu'antisraus  and  the  raphania 
were  finally  included  under  chorea. 

Tlie  confusion  which  arose  from  this  tlirowing  together  of 
most  unlike  processes  rendered  it  impossible  to  form  a  definite 
idea  of  the  separate  forms  of  disease.    Tins  may  be  seen  most 


'  "  At  Stmstini^,  many  hundred  began 

To  dance  and  leap,  both  wife  and  man. 

In  open  market,  lone  and  street, 

By  day  and  night ;  raany  did  not  eat 

Until  to  an  end  their  madncsa  came ; 

St.  Vitas'  dance  they  did  it  name." 
— KSnlgshoven,  the  oldest  Strasburg  chronicle.      Edited  by  ScMfttm.  Strasbniig,  1098. 
p.  1085.     Quoted  by  Hecker,  Die  Tanzwuth.  p.  7.     (Epidemics  of  the  Middle  Ages.) 

'  Cf.  Ileeker,  Die  Tanzwuth ;  and  Jlnwer,  Die  Oeschiohte  der  epidem.  Krtuikhciten. 
Jena,  1805.  p.  172  et  seq. 
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clearly  in  the  dreary  chaos  of  the  literature  of  chorea  compiled 
by  Wicke  in  his  complete  monograph  upon  the  malady. 

It  is  undoubtedly  Sj^denham  that  tirst  evolved  the  modem 
conception  of  chorea  from  the  mass  of  foreign  matters  that  sur- 
rounded it  in  the  middle  of  the  seventeenth  century.  His  de- 
scription leaves  nothing  to  be  desired  for  clearness  and  precision : 

Chores  St.  Viti  coDTulsionis  est  species,  qase  ut  plurimum  pueros  puellasve  a 
declmo  aetatis  anno  ad  pubi-rLateui  usque  iuvadit;  prima  bd  prodit  claudicationo 
qaadam  vel  potius  instabilitute  ulterutrius  cruris,  quod  aeger  post  se  trahit  fatuorum 
more ;  postea  in  manu  cjusdem  latcris  cennitur,  quam  hoc  morbo  adfectus  vel  pec- 
tori  vel  alii  alicui  parti  adplicatiiiu  nuUo  puctu  potest  continere  in  codem  sita  vel 
hone  momi-nto,  sed  in  nltum  situm  aliuinvc  locum  convulsione  quadam  distorque- 
bitnr,  quidquid  aeger  contra  nitatur.  Si  vaa  aliquud  potu  repletum  in  manus  porri- 
gatur,  antequam  illud  ad  os  pussit  cduccre,  millc  gesticulationt-s  circulatoriuu  instar 
exhibebit;  com  enim  poculuni  recta  tinea  ori  adinovcre  nt-queat,  deducta  n  s[iasmo 
manu,  hue  illuc  aliquiimdiu  vt-rsat,  douce  tandem  forte  fortuua,  illud  labiis  propius 
•dponens,  liquorcm  dcrupcnte  in  us  injicit  atquc  avido  Uaurit,  tamquam  mtscUus  id 
tantum  ageret,  ut  dedita  opera  spectantibus  riautu  moreret  (1.  c.  p.  4(18). 

Sydenham  essentially  compleled  the  separation  of  chorea 
from  the  foreign  elements  that  had  been  coiifruiridt'd  with  it. 
Nevertheless,  tl^e  idea  has  subsisted  till  quite  lately,  that  there 
is  some  clost^  relationship  between  the  chnrea  minor  sive  Anglo- 
rum  and  the  chorea  major  sive  Germanorum,  names  used  since 
Sydenham  chiefly  upon  Wickman's  authority.  In  the  writers  of 
the  last  century  we  find  again  the  confusion  of  chorea  with  the 
pandemic  diseases  of  imitation,  with  somnambulism,  and  even 
w|th  raphania.^ 

The  retention  of  the  terra  chorea  has  helped  to  keep  up  the 
confnsion  of  ideas.  For  this  reason  several  attempts  have  been 
made  to  change  the  name  for  one  more  significant.  Schaeffer,* 
whii  regarded  the  two  so-called  forms  of  chorea  only  as  different 
grades  of  development  of  the  same  disease,  proposed,  towards  the 
close  of  the  last  century,  to  give  to  our  chorea  the  designation  of 


'  Ct  nopneyer.  Von  der  Grflbel-  und  Krumen-  Oder  SohwerenofchakraaVheit  Beriiu, 
YlVL—BrmdH,  Praelectionea  academioae.  Bd.  IT.  p.  86  seq.  1793.  — Zfoutet^,  Traite 
de  lAchor^.    Paris,  1800.— iJcrnf  (1.  c). 

'SaUburger  meii.  chir.  Zpitung.    1793.    FV.    S.  248. 
VOL.   XIV.— 27 
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"  morbid  irritability  or  muscular  unrest ;  *'  and  ThileniuV  in  the 
same  spirit,  proposed  the  name  "involuntary  muscular  motion.*^ 
Wicke  adopted  the  latter  definitively, "  in  order  to  get  rid  of  the 
notion  that  both  diseases  were  but  different  forms  of  one  species 
of  disease." 

These  propositions  have  not  been  received  with  favor.  Con- 
trary though  it  be  to  common  sense  to  call  the  grotesque  per- 
formances of  f  olie  musculaire  a  dance,  yet  the  term  chorea  has 
made  itself  so  much  at  home  that  the  attempt  to  supplant  it  by 
a  fitter  one  could  but  fail.  At  the  present  time,  while  our 
knowledge  of  the  anatomical  disturbances  which  form  the  basis 
of  chorea  is  in  its  infancy,  we  are  simply  unable  to  substitute  a 
name  based  upon  pathological  anatomy  for  that  taken  from 
symptoms ;  so  that  the  attempt  to  find  a  new  name  is  hardly 
worth  the  while. 

Yet,  I  must  insist  upon  haVing  the  name  of  chorea  restricted^ 
to  the  disease  which  is  about  to  be  described,  and  that  the  so- 
called  chorea  magna  site  Germanorum  should  be  entirely  ruled 
otU. 

It  is  my  conviction  that  ///<?  group  of  symptoms  called  chorea 
major  is  not  a  disease  sui  generis,  but  is  only  the  product  of 
genuine  psychoses  and  cerebral  maladies  on  the  one  hand,  and 
of  hysteria  and  wilful  simulation  on  the  other,  such  as  so  often 
and  so  abtmdantly  flourishes  in  hysterical  ground  at  the  period 
of  puberty.  I  have  been  led  to  this  view  both  by  a  thorough 
study  of  the  literature  of  the  subject  and  by  a  series  of  verj* 
characteristic  cases  observed  by  myself;  and  neither  Hasse's 
(1.  c.)  and  Rosenthal's  (1.  c.)  statements,  both  of  whom  regard 
chorea  major  as  a  distinct  species  of  disease,  nor  tlie  r«.>cently 
published  observations  of  Franque,*  Steiner,*  Bohn,*  Bodo  Wen- 
zel,'  and  Wysocki,*  have  been  able  to  convince  me  of  the  con- 
trary. 

>  Hed.  chir.  Beraerkungen.   Th.  II.   S.  4  fl.    Frankfort  a.  H  ,  1814. 
■^  Journal  fUrKinderheilkiinde.   18C7.    S.  226. 
>Jahrbuchf.  Kinderheilkuode.    N.  F.    Bd.  II.    S.  205.    1809. 
♦Ibid.   S.  194.   1874. 

» Schmidt's  JahrbUcberu.  8.  w.   Bd.  CLXII.    S.  195.    1874. 
Wiener  med  Wochenitohrift   Bd.  ILXV.  Nos.  14  and  15.    1875. 
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That  Proteus,  which  is  described  under  the  name  of  chorea 
magna,  contains  in  reality  but  one  charaeteristic  mark,  and  that 
is  the  associated  spasmodic  movements  which  are  often  per- 
formed with  a  certain  fitness,  but  usually  have  an  extravagant 

'  and  violent  character.  But  we  have  the  same  right  to  count  all 
the  associated  apasma  of  hysterical  patients  as  chorea  major — the 
spasms  of  single  extremities  as  well  as  those  of  the  whole  body, 
those  of  the  muscles  of  respiration  as  well  as  those  of  the  larynx. 
By  the  same  right  also  all  those  striking  forms  of  associated 
spasm  which  are  observed  in  insanity,  epilepsy^  in  cases  of  cere- 
bi-al  tumor,  etc.,  must  be  added  to  the  species  "chorea  major." 
I  cannot  regard  it  as  justifiable  to  select  a  single  group  of  symp- 
toms from  diseases  of  such  vailed  character,  solely  on  account  of 
its  striking  nature  and  upon  the  authority  of  tradition. 

As  illustrations,  let  me  offer  a  few  instructive  instances  from 

■    my  own  practice. 

C&BR  L — 8o-ealled  chorea  major  in  an  hyaltrieal  woman. 

M.  B.,  a  delicate  youag  lady  of  eighteen  years,  with  anteflexio  uteri,  decidedly 
byiterical,  and  to  all  appearances  an  unaaist,  orer-indulgcd  by  her  weak  mutlier, 
»a«  8Aid  to  have  suffered  ia  the  auromer  of  1873  witli  spasm  of  the  glottis  and  a 
remarkably  deep  and  hollow-sounding  cough.  Since  the  autumn  of  1874  she  has 
luflfered  from  periodical  spasms  of  reapiration,  with  enormous  acceleration  of  the  rate 
of  breathing  (up  to  eighty  in  the  minute),  beginning  usually  in  the  forenoon  and 
luting  four  ur  Ave  hours.  Since  Chrtstuias  she  has  suffcrtid  from  aasociated  spasms 
of  the  whole  body,  commencing  towards  evening  at  very  nearly  the  same  hour,  and 
going  on  in  the  maddest  way  till  near  midnight.  Tlie  patient  performs  like  a  com- 
plete acrobat ;  sometimes  her  body  rolls  itself  into  a  ball,  again  it  springs  out  to  its 
full  length,  and  again  opisthotonua  occttrs,  in  which  the  body  is  hent  far  backward, 
U  perfectly  rigid,  and  its  whole  weight  is  supported  by  the  skull  and  the  tips  of  the 
feet.  During  thi»  cxliibition  she  utters  the  greatest  variety  of  marticulatc  souads. 
The  con.sciousneas  docs  not  seem  to  be  lost. 

lUpid  improvement  in  a  cold-water  establishment. 


I 


Case  IL — So-callni  chorea  Jiuigmt  in  an  kyttorical  vtoman, 

8.  D.,  set.  seventeen  (in  the  medical  policlinic  of  Qreifawald),  hyBterical,  daughter 
of  an  hysterical  mother,  suffers  from  violent  spasms,  of  which  she  usually  predicts 
the  coming.  Called  to  such  an  attack,  I  f!nd  the  patient  held  upon  the  bed  by  four 
compassionate  neighbors  "to  prevent  Iicr  doing  herself  harm."  She  strikes  about, 
toams,  rattles  in  her  throat,  barks  like  a  dog,  etc.  When  let  alone  she  creeps  about 
(he  room  on  all  fours,  leaps  on  tables  and  cu]>boards,  imitates  the  noise  of  various 
uiimiils.     Powerful  induction  currents  and  the  pouring  ua  of  cold  water  stop  the 
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attack  qaickly  and  with  equal  aucceaa  on  each  subsequent  occasion,  but  they  aUo 
have  the  effect  of  lunking  the  patient  scold  fiercely. 


Case  III. — So-ealUd  c/utrta  imigna  in  a  ense  of  rerebral  tumor. 

U.  W.,  tst,  forty,  a  shepherd  (at  t]io  3d  medical  clinic  in  Munich),  has  suiTcred 
for  years  with  the  aymptoms  of  a  cerebral  tumor  (headache,  dizziness,  paralysis 
agitans  of  the  right  arm,  etc.),  and  has  presented  the  severest  associate  spasms  for 
a  long  time.  Tbc  latter  occur  quite  regularly  every  third  or  fourth  day,  and  last  an 
hour  o.r  two.  During  theae  attacks  the  patient  expends  an  enormous  muscular 
force  in  f)erforiiiing  the  strangest  involuntary  moTcoients  (Zwangsbewegungen, 
CDiiipulaury  movements),  especially  rolling  of  the  body;  continually  repeated 
efforts  to  turn  over  backward,  in  which  the  head  and  neck  strike  the  pillowed  side 
of  the  bed  with  full  force  and  the  legs  dangle  in  the  air  :  the  most  rapid  .shaking 
of  tlie  head  and  right  arm  together;  striking  upon  the  chest  with  the  list ;  crossed 
jerking  of  the  extremities ;  violent  tonic  spasms  of  breathing,  etc. — In  the  course  of 
the  summer  a  mental  affection,  in  the  form  of  general  confusion  of  ideas,  super- 
venes. The  patient  declares  that  his  clothes  have  been  changed,  is  very  irritable 
and  fractious,  runs  away  from  the  hospital  in  bare  feet,  wonders  by  night,  etc, 


Case  4. — So-ealletl  chorea  mugna,  simulated. 

C.  B.,  «Et.  fourteen  (medical  clinic  of  Erlangcn),  carpenter's  apprentice  to  &.' 
strict  master;  after  every  trilling  correcti<m  he  is  attacked  by  apimrcut  uncon- 
sciousness, with  general  associated  muscular  spasms;  he  is  removed  to  the  house 
of  his  weak  and  credulous  parents  —  and  how  often  is  the  false  indulgence  of 
parents  a  cause  of  chorea  magna !  —  where  the  attacks  increase  in  violence,  and 
assume  the  form  of  the  so-called  greater  St.  Vilus'  dance.  Of  course,  great  sym- 
pathy is  expressed  for  the  hoy;  he  becomes  an  t)l)ject  of  universal  curiosity,  and 
at  the  request  of  his  orthodox  parents  prayers  are  offered  in  the  churches,  he 
affirming  that  Qod  ahme  can  aid  him.  Finally,  however,  at  the  urgent  instance 
of  his  relatives,  in  spite  of  much  opposition  from  the  boy  and  ids  parents,  he  is 
brought  to  the  medical  clinic.  Here  I  had  opportunity  directly  to  observe  the 
first  attack.  It  was  without  question  simulated,  and  was  arrested  instantly  by 
the  application  of  severe  induced  currents.  The  same  occurred  at  the  second 
attack.  The  patient,  unmasked,  makes  his  escape  privately  ;  the  attacks  have  tiot 
returned. 


I 


Case  5. — So-ealled  chorea  magna,  timulaUid. 

A.  L.,  a>t.  twelve,  son  of  a  gardener.  (Medical  poIicJinic  of  Greifswald.) 
Great  reluctance  to  attend  school.  Repeated  punishments  ai-e  followed  l>y  attacks 
of  chorea  magna,  with  the  character  of  an  impulse  to  run  and  climb,  which  are 
most  distinct  when  there  are  spectators  present.  He  mounts  u]>on  the  stove,  the 
wardrobes,  climbs  upon  the  trees,  the  roof  of  the  house,  and  attracts  great  attcn* 
tion.  He  is  recognized  as  a  [iretender,  and  is  rapidly  cured  by  cold  affusionsL 
He  subsequently  perpetrates  many  other  impostures. 


HISTORY,    DEFINITION, 

Hereditary  tendency  to  hysteria,  bad  education,  indulgent 
parents,  credulous  physicians,  play  the  chief  part  in  the  produc- 
tion of  these  degenerate  forms  of  hysteria,  and  in  exaggerating 
the  simulated  spasms  to  the  form  of  chorea  magna.  A  charac- 
teristic feature,  as  it  always  seemed  to  me,  was  the  surprising 
effect  of  severe,  sudden,  \inexpected  stimuli,  like  powerful  elec- 
tric currents  or  cold  affusions.  When  once  these  means  have 
been  employed  without  regai-d  to  the  patient's  feelings,  it  is 
enough  on  a  second  occasion  simply  to  biing  the  induction 
apparatus  or  the  water-jug,  in  order  to  cut  short  the  attack  in 
the  beginning.  But  these  remedies  have  no  eflfect,  or  but  very 
little,  in  the  general  spasms  of  epilepsy  or  cerebral  disease. 

Cases  will  occur  in  which  it  is  exceedingly  hard  to  tell 
whether  psychosis,  cerebral  disease,  hysteria,*  or  simulation  is 
before  us  ;  this  is  confirmed  by  the  recently  published  observa- 
tions of  the  above-cited  authors. 


Definition. 

In  the  absence  of  a  thorough  comprehension  of  the  nature  of 
chorea,  it  is  at  the  present  time  quite  impossible  to  detine  tlie 
disease.  We  can  on!)'  aim  at  a  grouping,  as  complete  as  ni:iy  be, 
of. the  most  important  points  of  this  peculiar  set  of  symp- 
toms. But  even  this  is  attended  with  great  difficulties,  owing  to 
the  multiplicity  of  the  phenomena  ;  and  tlie  separation  of  essen- 
tial from  non-esst'Utial  must  remain  subject  to  the  individual 
judgment  of  authors. 

We  understand  by  chorea  a  neurosis,  of  which  the  seat  (as  it 
Beeras)  may  sometimes  be  the  brain  alone,  sometimes  the  entire 
'nervous  system  ;  cliaracterized  by  incessant  incoordinate  twiteh- 
ings  or  jerks  of  gi'uups  of  muscles,  which  sometimes  are  6]>on- 
rtaneous  in  origin,  and  sometimes  are  excited  by  voluntarj' 
impulse,  which  occur  almost  exclusively  in  the  waking  state,  and 
are  accompanied  by  a  more  or  less  developed  psychical  dis- 
turbance. 


422 


vow  ZIEMSSEN. — CHOKEA. 


Etiology. 

Chorea  is  mainly  a  disease  of  the  time  of  bodily  development ; 
the  period  most  affected  is  that  from  the  second  dentition  Lo  the 
close  of  puberty. 

The  atatisticB  of  the  hospital  for  children  at  Paris  are  said  by  Sfee  (1.  c.,  p. 
448)  to  Imve  included  in  twenty-lvro  years  531  chorea  patieDta.  Of  theae  there 
were  28  under  six  years  of  age,  218  from  six  to  ten,  235  from  ten  to  fifteen. 
A  careful  taLulation  of  the  cases  of  which  the  beginning  was  known  (181  in 
allji  gave  the  following  figures.     The  disease  began 

At  less  than  6  years 11  times. 

From  ft    toll     "      04     " 

"    11      "   15     "      57    " 

"    15      "   21     "      17    " 

'•    21      "60     "      12     " 

The  statistics  of  Rufz,  Reeves,  Steiner,  etc.,  agree  with  the 
above. 

Among  Steiner'a  52  patients  four  were  less  than  six  years  old,  46  between  six 
and  eleven,  and  6  between  cleren  and  fourteen.  In  Ouy's  IIoBpital,  Pye-Smith 
found 
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In  the  middle  and  later  periods  of  life  the  disease  is  very  rare, 
but  distinct  cases  have  been  observed  in  the  forties  and  fifties 
by  Andral,  Reeves,  and  Frank  ;  and  in  the  sixties  and  seventies 
by  Jeffreys,  Bonteille,  Powel,  and  Maton.  Next  to  these  pe- 
riods, that  of  infancy  is  the  least  exposed ;  and  the  number  of 
cases  grows  less  in  proportion  as  we  approach  the  period  of  birth 
(See).  A  few  cases  of  chorea  have  been  observed  in  infants  at 
the  breast  by  Simon  and  Constant,  and  even  just  after  birth  by 
Monod,  Fox,  and  Richter. 


* 


Tot  calls  his  case  one  of  fort^Mttal  chorea.  The  child,  a  male,  was 
weeks  before  the  period,  and  from  the  first  boars  of  bis  life  be  suffered  bam  ■ 
lent  choreic  movements.  In  bis  third  jear  be  is  aud  to  hare  had  epileptic  attacka, 
but  they  did  not  occur  either  before  or  after  that  time.  In  his  thirteenth  year, 
Trhen  observed  b;  Fox,  the  power  of  speaking  and  walking  was  defectnre,  bat 
intelligence  was  nonn&Uj  developed.  The  chorea  was  much  improTed  bj  an  araeai- 
cal  treatment. 

Richter  also  mentions  congenital  chorea  in  two  girls,  whose  mothers  had  suifend 
a  severe  fright  when  advanced  in  pregnancy.    The  children  suffered  from 
birth  with  clonic  spasms  which  ceased  during  sleep,  and  at  a  later  period 
wholly  disappeared. 


I 


r. 


Of  the  sexes,  the  female  is  decidedly  more  troubled  than  the 
male.  Of  See's  531  patients,  393  were  females,  and  138  males. 
Among  Rufz's  patients  in  the  children's  hospital  at  Paris,  the 
proportion  of  females  to  males  was  138 :  51 ;  with  Hughes,  73  :  27 ; 
with  Steiner,  40  :  12  ;  with  Pye-Smith,  106 :  42.  In  27  adult  caaea. 
between  the  ages  of  twenty  and  seventy,  Hasse  found  nearly  the 
same  proportion,  viz.,  19  : 8. 

Hereditary  transmission  does  occur,  but  is  certainly  rare. 
But  hereditary  tendency  to  chorea,  as  to  other  diseases  of  the 
nen'ous  system — as  hysteria,  epilepsy,  etc.^ — or  rather,  an  here- 
ditary transmission  of  a  special  susceptibility  to  irritation,  an 
impressionability  of  the  nervous  system,  on  the  one  hand,  and  of 
a  general  weakness  of  the  entire  constitution  on  the  other  hand, 
is  very  often  demonstrable. 


untington,  of  Long  Island,  with  his  father  and  grandfather  (also  physicianB), 
says  be  has  ol>s<.'rved  entire'  families  of  choreic  persons,  in  which  the  disease  was 
propagated  until  once  a  generation  had  been  overleapt,  when  the  hereditary  dispo- 
sition in  thikt  family  ceased.  In  these  case*  the  chorea  began  between  the  twentieth 
and  the  fortieth  year  of  life,  attacked  men  and  women  alike,  and  nsually  led  to 
mental  disease,  often  associated  with  suicidal  tendencies,  and  finally  to  death  (T). 


AH  circumstances  which  are  adapted  to  increase  the  excita- 
bility of  the  nervous  system  at  the  period  of  sexual  development 
are  of  great  influence  ;  such  as  a  bad,  indulgent  education,  pre- 
mature excitement  of  the  sexual  passion^  onanism,  psychical 
excitement,  etc. 
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Fautrel '  and  Wendt '  s[)eak  especially  of  the  consequences  of  «elf-»bu9C,  prac- 
tiaed  in  great  excess  preriuus  to  }}ul)ert;.  Fautrel's  patients  were  bII  onanists.  It 
is  impossible  to  get  statistics  regarding  this  point,  so  that  it  must  remain  hard  to 
estimate  its  importance  as  a  cause  or  a  prcdisponent. 

Among  adults,  we  have  to  mention  as  predisposing  circum- 
st4inpes  prcfpiancf/,  and  disturbances  of  mensiruatimi  and  san- 
guificaiio7i  (chlorosis,  anfeniia). 

The  immediate  cmtses  may  be  very  various.  Psychical  dis- 
turbances, vvliether  acting  acutely  in  the  form  of  fright 'or  dread, 
or  bringing  to  bear  tlie  sh>w  depressiug  iiiHuences  of  sorrow  and 
fear,  of  pain  or  discontent,  are  without  doubt  powerful  agents 
in  bringing  the  disease  to  an  outbreak,  especially  in  predisposed 
persons. 

Among  the  niivntal  causes  must  be  included  hnitaiton,  or 
what  may  be  caHed  the  contagiousness  of  chorea.  A  number  of 
accredited  facts  exist  wliich  prove  the  possibility  of  a  propaga- 
tion of  the  disease  by  psychical  contagion  among  those  childi'en 
in  the  neigiiborhood  who  are  predisposed  through  hysteria,  ner- 
reus  tendency,  or  education,  as  in  the  brothers  and  sisters  of  a 
patient,  or  the  children  of  a  boarding-school.  Be.sides  the  older 
observations  of  Mullin.'  Crampton,'  Eckstein*  and  Uwins,'  we 
must  here  mention  the  recent  observations  of  Briclieteau  and 
Leube, 

Leulw  saw  two  girls,  of  the  ages  of  sixteen  and  seventeen,  hysterically  predis- 
posed, who  acquired  churea  in  conspqucnce  of  intercourse  with  another  girl,  aged 
twelve,  who  had  the  disesiae ;  hut  the  trouhle  was  of  short  duration,  yielding 
quickly  to  gnlvauizution  and  psychical  Cruattucnt. 

Brichetcau's  observation  is  still  more  striking.  Into  the  hopitul  Nccker,  in  a 
ward  where  there  were  girls  who  were  hysterical  or  who  liad  formerly  i>een  chorea- 


: 


'  SMaioti  Joum.  gi'nSr.  de  m^.,  eto.  T.  XXXIX.  p.  319.  1810. 

'  Kinderkrankheiten.  Brtslau,  1835. 

'  See,  for  instance,  the  case  by  linmhrrg  fXerveukrankheiten.  p.  518)  of  n  girl  ag'ed 
ten,  who  was  severely  frightened  in  the  maruiiig  by  a  dog  that  sprang  at  her  and 
barked  loudly^  and  Id  the  evening  was  seised  by  chorea.  See  also  the  observation  on 
p.  492. 

*  Edinb.  Med.  and  Surg.  Jouru.  V.  1.  1805. 
'  Transactions  of  the  College  of  Physicians  in  Irfland.  V.  p.  110.  1834. 

•  IIorit.'»  Archiv  f.  med.  Erfahrung.    Bd.  III.  S.  aUl,  1803. 
^  Edinb.  Med.  and  Surg.  Joum.  V.  p.  405.  1813. 
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tic,  a  girl  xrith  chorea  was  admitted,  and  within  six  days  ciglit  other  patients  inthe 
■une  ward  were  taken  with  chorea.  The  further  spread  of  the  disease  was  arrested 
by  i»oluting  the  chorea  patients.  The  intensity  of  the  symptoms  varied  greatly ; 
■ome  of  the  attacks  lasted  for  months. 

Here  we  have  to  do  with  serious  and  protracted  affi*ctiona, 
the  origin  of  which,  in  the  way  ol  contagion,  can  hardly  be 
doubted.  At  all  events,  a  distinct  predisposition  seems  to  be 
necessary  to  propagate  the  disease  by  imitation  ;  otherwise  tlie 
number  of  instances  would  be  much  greater  than  it  is. 

As  regards  the  geographic  distribution  of  chorea,  the  state- 
ments of  Rufz  (1.  c),  that  the  disease  is  less  frequent  in  the  warm 
zones,  has  not  been  confirmed  by  the  researclies  uf  Hirsch.'  The 
question  of  the  frequency  of  chorea  in  different  countries,  and  of 
its  extension  to  north  and  south,  to  east  and  west,  is  one  which 
cannot  at  the  present  time  be  decided,  even  in  a  temporary  way, 
for,  as  Ilirsch  observes,  the  statistical  material  of  civilized  coun- 
tries comes  only  from  hospitals  and  from  the  practice  of  single 
physicians,  and  therefore  is  valueless  for  scientific  puiposes; 
while  the  reports  as  to  the  existence  of  the  disease  in  different 
parts  of  the  world  are  so  few  that  no  general  conclusions  can  be 
attempted  at  present. 

The  same  is  the  case  with  the  influence  of  seasons  and 
ViecUher  ;  we  have  no  iisef iil  statistical  basis. 

As  regards  the  causal  relation  existing  between  chorea  and 
€>ther  diseases,  thn  case  of  rheumatism,  and  especially  of  ovule 
articular  rheuMatistti  and  its  complications,  de.serves  especial 
attention.  Fremi  the  beginning  of  our  century  the  relation  of 
chorea  to  rheunuitisni  has  been  observed,  and  the  English  and 
French  authors  iiave  taken  special  pain.s  to  show  that  articular 
rheumatism  and  its  cardiac  complications  are  an  important 
I  source  of  chorea. 

In  Judging  of  this  question,  we  have  scarcely  any  but  French 
and  English  statistical  reports  at  our  disposal.  The  Hrst  statis- 
tics of  the  sort  originated  with  Hughes,  and  were  printed  in  Guy's 
Hospital  Reports  for  1846.  They  inchide  106  cases  of  chorea,  of 
which  14  were  complicated  with  rheuntatism  and  heart  disease. 
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Ten  years  later,  the  same  author,  in  connection  with  E.  Burton 
Brown,  published  in  Guy's  Hospital  Reporfcti  for  1856  a  second 
report,  embracing  209  cases.  Among  104,  in  which  it  was  pos- 
sible to  make  careful  examination  as  to  the  history  and  the 
bodily  condition  as  regards  rheumatism  and  affections  of  the 
heart,  there  were  but  15  in  which  rheumatic  accidents  had  not 
preceded  the  attack,  and  a  cardiac  murmur  coiild  not  be  demon- 
strated. According  to  Kirkes,'  almost  all  cases  of  chorea  are 
caused  by  endocarditis. 

Of  the  French  authors,  See  and  Roger  are  the  most  zealous 
upholders  of  the  causal  relation  of  chorea  and  rheumatic  affec- 
tions in  the  widest  sense.  See  (1.  c,  p.  414)  found  among  128 
chorea  patients  61  who  suffered  at  the  same  time  with  articular 
inflammations  and  pains  in  the  joints. 

This  coincidence  seems  the  more  remarkable,  as  rheumatism 
is  rare  in  childhood.  See  gives  the  following  striking  figures  to 
show  this.  Among  11,600  patients  received  in  the  course  of  four 
years  in  the  children's  hospital  there  were  only  48  cases  of  rheu- 
matism without  chorea,  and  61  of  rheumatism  with  chorea. 

Roger  finds  the  coexistence  of  the  two  so  frequent,  that  he  is 
inclined  to  regai'd  it  as  the  expression  of  a  pathological  law,  and 
to  regard  both  as  one  and  the  same  affection  under  two  forms. 

Spontaneous  acute  rheumatism  is  far  more  common  in  cliil- 
dren  (according  to  Roger)  than  is  usually  supposed  ;  that  is, 
from  the  fifth  year  and  upward.  Before  the  fifth  year  it  is  cer- 
tainly rare.  As  a  sequel  of  scarlatina,  called  out  by  exposure  to 
cold,  rheumatism  of  the  joints  is  common,  is  usually  confined  to 
the  neck  and  arm,  is  of  slight  severity,  lasts  but  a  sliort  time, 
and  is  more  rarely  complicated  with  affections  of  the  heart,  etc. 
The  spontaneous  articular  rheumatism  of  children  is  oftener  sub- 
acute than  acute,  and  attacks  only  a  small  number  of  joints; 
but  the  frequency  of  the  complicatitms  with  endocarditis  and 
pericarditis  is  none  the  less  great,  and  it  is  tlie  light  cases  rather 
than  the  severe  that  are  complicated  with  chorea,  which  prefers 
the  period  of  the  decline  of  the  disease  for  its  own  attack. 
According  to  Roger,  children  who  have  passed  tljrough  rheuma- 


ETIOLOOT. 


427 


I 


% 


tism  are  predisposed  to  chorea  by  that  circumstance,  and  vice 
rersd,  choreic  children  are  in  danger  of  being  attacked  sooner  or 
later  by  rheumatism.  Both  diseases  have  the  same  tendency  to 
relapse. 

Very  different  from  these  statements  of  English  and  French 
authors  are  the  results  of  the  observations  made  by  Steiner '  in 
Prague.  He  saw,  among  252  cases  of  chorea,  only  four  which 
originated  during  the  course  of  acute  articular  rheumatism, 
Steiner  expresses  his  suspicion  that  this  wide  difference  is  due  to 
local  intiueuces. 

My  own  observations,  though  few,  tend  to  confirm  Roger's 
statement.  Among  twenty-one  cases  there  were  four  in  which 
the  first  attack,  or  a  relapse  of  chorea,  followed  acute  articular 
rheumatism,  directly  or  after  a  considerable  time. 

If  we  add  to  these  observations  the  considerable  list  reported 
by  older  and  newer  writers  (Copland,  Seahouse,  Forgues,  Bright, 
Babington,  Hughes,  Monckton,  Hillier,  Romberg,  Trousseau, 
etc.),  who  establish  a  causal  relation  between  chorea  and  rhf  uma- 
tism,  we  cannot  doubt  the  closeness  of  the  connection.  Uow  to 
explain  it  will  be  our  object  in  a  later  portion  of  this  paper. 

As  regards  the  relations  of  chorea  to  other  diseases,  it  may  be 
connected  with  a  great  variety  of  inflammatory  and  other  pro- 
cesses in  the  central  organs  of  the  nervous  system  and  their 
membranes,  or  may  develop  from  scarlatina,  bodilj'  injuries,  or 
disturbances  of  the  uterine  functions  ;  but  causes  of  these  sorts 
are  so  rare  that  we  may  regard  them  as  merely  constituting  the 
last  impulse  towards  the  outbreak  of  a  disease  for  which  pre- 
parations are  alrt'iidy  made. 

The  relation  of  chorea  to  pregnanc-f/  deserveB  special  mention. 
To  the  interest  fflt  by  the  gynflecologists  in  this  point  during  the 
last  ten  or  twenty  years  we  owe  a  number  of  careful  essays, 
among  which  thi'  statistics  of  Robert  Barnes '  are  especially  valu- 
able. Barnes's  collection  of  fifty -eight  cases — fifty-six  in  pi'eg- 
nant  women  and  two  in  women  in  child-bed — has  been  enlarged 
by  Bodo  Wenzel '  by  eight  more  cases,  of  which  four  come  from 


Prng-er  Vierseljahrachrift,  1888.   Bd.  III.  8.  51. 
»  Obstetrical  Tmasuctions.  X.  p.  147.   1869. 
s  Bchmidt's  Jahibb.  Bd.  CLXn.  S.  lOD  ff.  1874. 
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Sieckel,'  one  from  Friedr.  Weber,^  one  from  James  Russell,'  ot 
from  H.  Thompson  and  Hall  Davis,'  and  one  from  Fehling.1 
According  to  these  ligures,  chort^a  occurs  oftener  iu  primipan 
than  in  pluriparw  ;  of  51,  31  were  priniiparje.  The  majority 
tliH  patients  were  from  twenty  to  twenty-tliree  years  of  age. 
Chorea  begins  oftener  in  the  lirat  than  in  the  second  half  of  preg-" 
nancy  ;  of  57  pregnant  women,  the  beginning  of  whose  attack  is 
noted,  22  were  seized  in  the  first  three  months,  23  in  the  second 
three,  and  12  in  the  last  three.  No  regularity  or  order  can  be 
discovered  in  the  relation  of  chorea  to  pregnancy,  as  Wenzel 
carefully  shows.  Chorea  sometimes  occurs  in  persons  who  have 
already  suffered  from  it  during  childhood  or  puberty ;  and  in  the 
above  list  of  sixty-six  there  are  found  fourteen  who  had  had 
chorea  previous  to  pregnancy  ;  sometimes  it  attacks  women  in 
pregnancy  for  the  first  time  ;  sometimes  it  occurs  in  first  preg- 
nancies and  not  in  later  ones  ;  sometimes  it  repeats  itself  in  every 
subsequent  pregnancy,  or  it  may  not  api>ear  at  all  till  a  later 
pregnancy  ;  sometimes  it  begijis  in  the  first  months  and  disap- 
pears before  deliver}^ ;  sometimes  it  begins  in  the  later  montlia 
and  ceases  at  delivery,  or  lasts  beyond  it,  or  even  makes  its  first 
appearance  at  the  time  of  confinement.  Tlie  latter  case  seems  to 
be  the  rarest,  and  exists  in  only  two  of  the  sixty-six. 

As  a  jiroximate  cause  of  the  attack,  violent  fright  is  assigned 
in  seven  cases.  Rheumatism  and  endocarditis  are  noted  as  pre- 
ceding the  attack  in  only  seven  cases. 

The  relations  of  chorea  to  inenlal  disease  will  be  spoken  of 
later. 

Pathology. 

General  Description. 

The  disease  is  very  often  ushered  in  by  disturbances  of  the 
mental    faculties  and  the  general   health,   of  lunger  or  shorter 

'  Inaugund  dissertation.  Leipzig.  1870. 
'  Berliu.  klin.  Woo:hen8chrift.  VII.  5.   1870. 
'  Med.  Times  and  Gazette.  Jan,  8,  1870. 
*  Lancet.    H.  October  \5.  18ft8 
»Arohiv£.  Gyniikologie.  VL  1.  S.  137.  1873. 
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dnration  ;  these  are  sometimes  wholly  absent.  It  is  particularly 
in  the  very  acute  casei?,  caused  by  fright,  that  the  characteristic 
muscular  twitchings  form  a  tii-st  symptom. 

When  there  are  prodromal  symptoms  they  consist  of  a  strik- 
ing change  in  the  temper,  a  fretful,  discontented,  or  apathetic 
behavior  in  children  fornn-rly  cheerful  and  brisk,  unusual 
changeableness  of  temper,  sudden  and  causeless  change  from 
sadness  to  excessive  mirth,  or  the  reverse.  At  the  same  time  the 
mental  energies  fail,  the  patients  become  inattentive,  forgetful, 
absent,  and  their  schoolmaster  is  apt  to  be  the  first  to  notice  this 
in  their  awkward  and  silly  behavior,  and  to  blame  them  for  it. 
There  also  occur  hyperspsthesiaj  and  parfesthesiae  in  the  nerves 
of  sense  and  sensation,  weakness  of  the  motor  apparatus,  dis- 
turbance of  appetite  and  slee]). 

Of  the  characteristic  choreic  disturbances  of  tnotixm,  the  firet 
indication  is  given  by  a  general  restlessness  of  body,  which  will 
not  let  the  patient  remain  long  in  one  position,  and  by  a  remark- 
able clumsiness  in  performing  common  simple  actions.  The 
patients  work  about  in  their  seats,  drop  things  they  are  liolding, 
their  writing  becomes  bad  and  illegible,  tlieir  sewing  useless, 
their  piano-playing  confu.sed.  At  this  stage  the  disease  is  com- 
monly not  recognized  by  the  parents  and  teachers,  who  punish 
it  as  carelessness  or  neglect.  As  the  trouble  grows  worse,  twitch- 
ings of  groups  of  muscles  in  the  arms,  shoulders,  and  face  occur, 
which  the  patient  at  first  tries  to  conceal  by  executing  a  voluu- 
tar}-  and  rational  movement  directly  after.  But  these  involuntary 
twitchings  soon  extend  down  over  the  whole  apparatus  of  animal 
motion,  and  not  only  interfere  with  willed  actions,  but  by  the 
frequnncy  of  their  spontaneous  occurrence  keep  the  body  in 
continual  unrest.  In  spite  of  his  best  efforts,  and  the  powerful 
influence  of  his  parents'  blame,  his  comrades'  ridicule  and  the 
presence  of  strangers,  the  child  is  unable  to  prevent  the  muscular 
contractions  for  an^''  length  of  time.  Often  the  volition  is  not 
even  able  to  diminish  the  spontaneous  jerking;  in  fact>  the 
inus<-ular  unrest  is  often  aggravated  by  the  effort. 

Tlie  want  of  order  with  which  the  muscular  jerks  pass  from 
one  member  to  another,  the  tireless  activity  of  the  muscles  in 
spite  of  the  purposeless  and  useless  nature  of  the  acts,  the  light- 


430 


VON  ZrEMSSEN. — CHOREA. 


niug  rapidity  of  the  jerks,  and  the  slow  and  careful  way  in  which 
inttmded  motions  are  pfrfonned,  the  8pasmo<lic  gi-imaces,  alte^H 
nating  with  jieriods  of  expressionless,  almost  idiotic,  rest,  a^" 
contribute  to  form  a  most  characteristic   picture,  which  it  i« 
scarcely  possible  to  mistake.      Sometimes  one  arm  is  bent 
ext^^nded  ;  sometimes  tlie  fingers  are  spread  apart ;  tlie  shoulder 
raised  ;  the  head  jerked  in  one  or  another  direction  ;  the  features 
are  drawn  into  the  greatest  variety  of  contortions ;  the  eyes  rolled 
hither  and  thither;  the  mouth  is  sometimes  opened,  sometim^H 
closed ;  the  jaws  are  sepai-ated  and  brought  together,  sorantim^^ 
60  violently  that  teeth  are  broken  off ; '  the  tongue  is  extended  and 
drawn  back  with  the  velocity  of  lightning,  or  is  roUed  aronnd  in 
the  moutli.     The  spasms  of  the  trunk  give  rise  to  active  locomo- 
tor movements  of  the  whole  body ;  the  patient  is  thrown  from 
his  chair  or  out  of  bed.     The  legs  are  actively  engaged  ;  some- 
times  they  scuff  on  the  floor  when  the  patient  is  sitting ;  some- 
times they  aie  suddenly  drawn  to  the  trunk,  so  that  if  the  patient 
is  walking  lie  falls,  or  is  turned  or  hurled  to  one  side  or  another. 
Tims  the  spasmodic  play  of  the  muscles  leaps  about  in  the  mad- 
dest way,  sometimes  affecting  one  side  more  than  the  oth 
sometimes   both   sides.      At  last   every  pur])ose<l   movement 
impossible;  the  patient  can  no  longer  eat  without  help,  as 
spills  everything,  drops  liis  cup,  and  fails  to  reach  his  mow 
with  the  fork  or  spoon  ;  he  C4in  no  longer  di*ess  himself,  and  tL 
disturbance  in  the  ap])aratas  for  phonation  and  articulation  pi 
vents  connected  speech. 

The  functions  of  the  sphincters  of  the  bladder  and  rectm 
remain  unafTect<Hl,  as  do  those  of  the  automatic  apparatus  of  tin 
heart,  of  respiiution,  and  of  deglutition  as  far  as  the  latter 
involuntary. 

When  the  patient  is  once  asleep,  the  muscular  action  aim 
always  ceases,  but  it  is  very  hard  to  get  to  sleep;  the  rest 
imperfect,  and  i.s  disturbed  by  bad  dreams.     On  awaking, 
scene  of  tumult  beffina  again. 


'  In  a  CMC  by  Tuckwell  that  ended  fatally,  in  n  pri  of  len,  three  of  the  loworwB 
teeth  were  broken  oS  by  the  Bpaamii  of  the  miucleti  of  moBticatioa  ;  tha  expoaed  ] 
wm  by  degrees  worn  to  abreds  by  the  upper  teetli. 
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The  terms  "insanity  of  muscled,"  "folie  musculaire,"  npplied  by  Bcllingliam 
«ad  Boaillaud  to  the  confused  pluy  of  the  muscles,  is  very  appropriate. 

The  mental  depression  with  which  the  disease  begins  usually 
increases  considei-ably  during  its  course  ;  the  patients  are  freak- 
isli,  obstinate,  selfish,  violent  to  excess  even  towards  their 
parents ;  and  with  these  changes  there  is  often  joined  a  failure 
in  intellectual  power,  with  incapacity  to  think,  imperfection  of 
judgment,  weakness  of  memory — whicli  is  extremely  disquieting 
to  parents,  especially  in  the  educated  classes. 

The  improvement  in  all  the  symptoms  takes  place  in  most 
cases  very  gradually,  and  is  often  interrupted  by  relapses.  Psy- 
chical changes  are  especially  unfavorable,  and  may  greatly  re- 
tard convalescence. 


A7ialy$is  qf  tJte  Symptoms, 


Disturbances  of  the  rnotor  functions. — The  involuntary  muscu- 
lar contractions,  which  are  the  characteristic  feature  of  this  dis- 
ease, either  occur  spontaneously,  or  as  the  result  of  an  attempt 
to  perform  some  ordinary  action,  which  provokes  irregular  asso- 
ciated movements.     In  light  cases  the  latter  are  the  more  com- 
mon, and  the  spontaneous  Jerkings  are  few.     In  severe  cases  the 
former  are  the  more  frequent;   the  whole  body  is  continually 
thrown  about  by  the  explosive  muscular  action;   the  extrem- 
ities are  thrown  out,  etc.    The  disturbing  associated  acts  wiiich 
accompany  intended  motions  are  less  noticed  in  such  cases,  be- 
cause the  patient,  feeling  himself  incapable  of  every  act,  is  as 
passive  as  possible.     He  must  be  clothed,  fed,  led  about,  or  even 
carried  by  his  attendants- 
H      The  extension  of  the  affection  to  the  animal  muscular  system 
p^TOcies  very  much  according  to  the  severity  of  the  case.    In  slight 
^    cues  it  is  conliaed  chiefly  to  the  head,  slioulders,  and  upper  ex- 
tremities ;  but  in  severe  ones  there  is  hardly  a  voluntary  muscle 
in  the  whole  body  but  is  affected  to  some  extent,  excepting  the 
sphincters  of   the  bladder  and   rectum,  which  always  remain 
unaflfected,  and  the  muscles  of  the  ear,  regarding  which  we  have 
no  positive  statement.     A  considerable  degree  of  chorea  of  the 
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rawscles  of  the  pelvis  and  lower  extremities  makes  walking 
inipos!>ibIe,  even  with  support,  un  botli  sides.  Not  only  does  the 
patient  invohmtarily  tuke  sul'Ii  long  steps  that  he  loses  his  bal- 
ance, but  one  leg  or  the  other  bends  while  walking,  or  is  drawn 
up  toward  the  pelvis  so  that  lie  falls  down.  The  choreic  motions 
of  tlie  legs  become  very  distinct  when  the  patient  is  led  by  an 
attendant. 

In  one  of  my  patients,  a  boy  of  ten,  son  of  a  tailor  frora,the  country,  the  chorea 
vas  caused  by  a  sudden  fright  from  hearing  a  shot  fired  unexi>ectedly  close  to  him 
while  gathering  hops.  It  reached  a  great  lifiglit  in  a  few  hours:  the  i>oy  could 
not  walk  without  eujiiiort,  for  tlie  long  steps  he  took  turned  liis  body  around,  now 
to  the  right,  now  to  the  left,  and  tn:ide  hiru  fall.  "When  led  by  two  assistants  he 
took  enormous  strides,  but  while  doing  this  Smth  legs  were  suddenly  thrown  across 
each  other,  or  drawn  up  so  that  the  heels  touched  the  nates,  and  the  patient,  held 
up  by  tiiu  arms  by  his  attendants,  dangled  in  the  air.  When  in  bed  the  movements 
continued  in  the  same  manner.  Sometimes  the  legs  were  drawn  up  to  the  body, 
sometimes  both  arms  were  thrown  violently  aboTe  the  head,  then  down  again, 
crossed  over  the  breast,  etc 

Some  authors  say  they  have  seen  crossed  choreic  contractions 
in  which  the  muscles  of  the  riffJd  arm  and  Ji'ft  leg  are  affected, 
or  the  reverse  ;  but  the  reported  observations  are  not  demoustiti- 
tive.' 

ReMrk'tlon  to  one  la/cral  7ta7f  of  the  body,  the  so-called 
hemlchorea^  is  much  oftener  observed.  In  it  the  unilateral  char- 
acter is  not  confined  to  the  extremities,  but  extends  to  the  face 
and  Mie  apparatus  for  articulation  and  swallowing.  It  is  re- 
markable that  the  left  side  is  oftener  alTected  than  the  right,  and 
in  bilateral  chorea  the  left  side  is  often  worse  than  the  right. 

Evvart,'  in  1760,  reported  cases  of  this  sort  of  unilateral,  espe- 
cially left- sided,  chorea,  which  were  followed  by  those  of  De 
Haen,'  G-ardane,'  and  Rufz.'    Tlie  fact  waa  afterwards  contested 

'  Wo€ilf}(^»  case  fin  his  Obserrationes  Med.  GftttingBn.  1783,  p.  5,  cited  in  Wicke,  p. 
279),  whicb  forma  the  bo-sis  of  the  statements  commonly  made  concerning  crossed  cho- 
rea, is  of  a  very  doubtful  and  ambiguous  otaaraoter.  So  are  the  observations  of  A\h*rt 
(Hufekml's  Journ   f  prakt   Ileilk,  I   S.  153  ff..  1795,  s^iven  in  Wickr,  p.  450.   Anhang  . 

'De  chorea  St   Viti.    Blinburgh,  1700.    Quoted  by  Slsc 

'  Pralectiones  in  H.  Boerhavii  instit   patbol.    Vienmc,  1780.    Tom.  IH.    p.  C24  »eq. 

*  Oardaiu,  Obnerv.  en  faveur  dc  la  M6d.  Electi.    Paris,  17625.    Quoted  by  Wickt, 

»L.  c.  p.,  224. 


by  Duges,'  but  was  established  by  the  statistics  of  See  and 
others.  According  to  See's  observations,  out  of  154  cases  in 
whicli  the  si-at  of  the  motions  was  carefully  noted,  the  affection 
was  conlint'd  to  the  left  side,  or  was  mora  markt-d  thiirt:",  in  97 
cases.  Of  jmre  heraichorea,  he  states  the  ratio  of  left  to  right 
side  as  37  :  27.  Pye-Suuth  observed,  among  150  cases,  33  con- 
fined to  one  side,  of  which  15  were  on  the  right  and  IS  on  the 
left.  Russell  observed,  among  97  cases,  29  confined  to  one  side, 
and  of  54  tliat  involved  both,  the  disease  began  as  unilateral 
in  43. 

Exhoustioii  of  the  muscles  chiefly  involved  might  be  expected 
to  follow  such  incessant  activity;  but  it  is  remarkable  that  this 
does  not  occur.  The  patients  complain  of  nothing  but  a  general 
weakness.  The  explanation  of  this  absence  of  local  exhaustion 
is  proh)ably  to  be  found  in  the  excessively  short  duration  of  the 
individual  contractions  and  the  constant  change  in  the  seat  of 
the  spasm. 

Complete  repose  of  the  muscles  occurs  during  sleep  in  the 
great  majority  of  cases,  but  rare  instances  ocoir  in  which  the 
spasms  do  not  entirely  cease  in  sleep.  These,  according  to  Cyon, 
are  cases  of  reflex  origin  (chorea  reflexoria),  and  appear  "in  the 
peri-  and  endocarditis  of  articular  rheumatism,  in  disturbances 
of  the  female  generative  system,  in  cases  of  intestinal  worms,  and 
perhaps  w;th  some  cutaneous  diseases."  But  it  must  not  be  for- 
gotten tluit  wliile  a  reHex  origin  of  chorea  seems  to  be  very  fre- 
quent, tile  persistence  of  the  spasms  during  sleep  is  a  very  rare 
phenomenon. 

The  intoxication  of  chloroform  and  the  sleep  of  chloral  arrest 
the  spasms  at  once  ;  whether  this  is  true  in  all  cases  cannot  yet 
be  determined.  In  all  cases  in  which  I  have  caused  chloroform 
to  be  inhaled  to  the  point  of  producing  narcosis,  or  have  given 
chloral  liydrate — and  these  were  all  severe  cases — the  muscular 
disturbance  ceased  at  once  and  completely. 

After  awaking  the  movements  are  at  first  moderat^e,  but 
increase  with  the  first  attempts  at  voluntary  motion,  as  in  rising 
or  dressing,  and  soon  reach  their  former  violence. 


I 


'  Ebm)  phjraologico-pathologiqne.    Tom.  L    Ko.  23.    Paris,  1833.    Quoted  by  8u. 
VOL.  XIV.— 28 
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Bcrnt  (1-  c-i  P-  2^)  states  that  certain  potitioni  of  the  hody  may  canse  the  appesr- 
ancc  or  disappcaraacc  uf  the  spasms;  he  supports  this  by  two  obsorvationi  br 
Tulpius  and  Tiiirmaicr,  and  makes  two  classes — chorea  sedentaria  (Tulpius'  case  of 
a  hysterical  female  who  is  said  to  have  been  affected  with  chorea  only  when  in  a 
sitting  posture),  and  chorea  stataria  (Thiruiaier's  case  of  a  man  who  was  alwari 
lirought  to  his  feet  by  the  spasm,  although  they  tried  to  fasten  him  to  his  bed  or 
arm-chair;.  But  both  cases  are  very  doubtful,  and  cannot  well  be  included  witb 
our  chorea. 

As  regards  the  reaRtion  of  muscles  and  nerves  under  the  elec- 
trlval  oiirrrui  little  is  known.  M.  Rosenthal '  found  distinct 
increase  of  the  electro-  (farado-)  muscular  contractility  in  threo 
cases  of  heniichorea  which  had  come  quite  early  under  bis 
observation  ;  and  the  galvanic  test  showed  a  high  degree  of  excil- 
ability,  which  appeared  both  in  the  fact  that  weak  currents  pro- 
duced contractions  at  cathodic  closure  (KaSZ),*  or  even  tetaDif 
contractions  (KaS  tetanus), — and  also  in  the  contractions  pro- 
duced at  cathodic  opening  (KaOZ).  Benedikt'  also  usually 
found,  in  galvanic  examination,  that  all  the  tests  exhibited  a 
considerable  increase  of  reaction,  and,  in  particular,  that  the 
catliodic  op'niiig  reaction  (KaOZ)  was  ]irodtiC('d  by  a  current 
very  little  stronger  than  tliat  required  fur  cathodic  closure  i^ 
action  (KaSZ). 

No  law  can  be  deduced  from  these  scanty  data  at  present- 
Not  only  do  we  require  a  much  largiT  collection  of  facts  to 
enable  tis  to  answer  the  question  whether  chorea  is  always 
accompanied  by  an  increase  of  the  farado-  and  galvano-mus- 
cnlar  e.xcitabilir}',  but  the  observations  ought  to  inform  us  sepa- 
rately of  the  condition  of  electrical  excitability  at  the  beginning, 
during  tlie  course,  and  in  the  decline  of  the  disease.  Finally, 
it  is  necessary  to  test  the  excitability  of  the  muscles  and  their 
motor  nerves  sej^arately,  giving  special  ht?ed  that  the  conditions 
requisite  to  scientific  a<!curacy  of  observation  are  observed. 
Unfortunately,  the  estiuuition  of  the  degree  of  electro-mascn- 
lar  contractility  is  still  very  much  a  matter  of  individual  judjr- 
ment.     For  the  present  we  can  do  no  more  than  to  establish 


'  Klinik  rler  Nervenkrankheiten,  p.  581. 

*  For  nn  explanation  of  thcBC  foniiulie.  see  Vol.  XI.  of  this  Cyclopsdia,  pp.  271-W4 

'  Nervenpatfaologie  and  Elektrotfaerapie   p.  25G. 
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with  care  tlie  mintmum  of  excitability  by  working  witli  as  roii- 
stunt  a  source  as  possible  (Siemens' s  elements)  and  Siemens' s 
rheostat. 

The  occurrence  of  pauiful  2>oints  and  ijointa  palnftd  upon 
pressure  in  chorea  has  been  examined  by  Tribouiet,  Kuusse  and 
Perigaiilt,  and  Mohammed  Said,  who  have  shown  that  the  nerve- 
trunks  of  the  affected  regions,  and  even  tlie  parts  coverhig  tliem, 
are  sensitive  in  various  degrees  to  pressure,  and  that  in  the 
severest  cases  the  patients  complain  of  spontaneous  pain.  In 
liemichorea  the  affected  side,  with  few  exceptions,  is  alone  pain- 
ful ;  but  if  the  oHier  side  afterwards  becomes  involved,  its 
neiTes  become  painful  also.  Tlie  ]>ainruljiess  is  in  direct  ratio 
to  the  violence  of  the  cltoreic  movements. 

^  A  participation  in  the  choreic  movements  on  the  part  of  the 
Vegetative  muscular  systeni  is  generally  denied,  or  is  regarded  as 
very  rare.  And,  in  trutli,  tlie  facts  which  favor  this  view  are  too 
ambiguous  to  permit  of  such  an  interpretation.  In  the  case  of 
such  automatir.  actions  as  the  respiration,  in  which  the  will  is 
capable  of  intiuencing  the  rapidity  and  rhythm  of  the  move- 
ment, irregularities  are  often  observed  in  the  act,  whether  of 
inspii-ation  or  expiration,  which  can  only  be  interpreted  as  cho- 
reic. I  have  paid  especial  attention  to  this  point,  and  have 
reached  the  following  <rouclusion  : 

Impaired  or  l^st  power  of  speecli  depends  not  solely  u}ion 
the  choreic  disturbance  of  the  functions  of  the  muscles  of  articu- 
lation, but  may  be  due  to  chorea  of  the  muscles  of  the  abdomen 
and  glottis.  The  implication  of  the  abdominal  muscles  is  liest 
bbown  by  the  effect  ju'oduced  ujion  the  act  of  expiration,  wliich, 
especially  when  forcibly  performed,  assumes  an  irregular,  jerking 
character.  The  effect  is  most  marked  wlien  the  patient  is  caused 
to  sing,  or  to  speak  continuously  as  in  counting.  In  slight 
cases  this  produces  only  a  defici^'ucy  in  the  power  of  continuing 
the  equal  pressure  of  ex])iratton  required  for  vocalization ;  the 
pressure  soon  ceases,  and  rather  suddenly,  so  that  the  patients 
can  bring  out  only  a  few  syllables  or  numbers,  whi<:h  are 
interrupted  by  a  hasty  inspiration.  In  severe  cases  they  can 
utter  only  one  syllable  ov  number  in  one  expiratory  effort,  and 
between  every  two  syllables  there  is  a  remarkably  liasty  inspira- 
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tion ;  otiiers  drive  ont  thoir  syllables  or  nxiinbers  forcibly,  and 
their  speech  lias  sometliin<f  ol"  ;xn  explosive  chamcter.  As  the 
case  improvL'S,  the  number  of  syllables  which  can  be  spoken 
with  a  single  ell'ort  iiiereases.  Tin-  t-xjilosivt?  eunfractious  of  the 
ubdomiiial  muscles  are  peireptible  to  the  touch. 

Chona  of  the  lary>iiji<al  muscles,  of  wiiich  uo  rases  have  been 
published,  is  in  my  uI)b'ervation  a  txsual  accoinpatiiment  of  the 
seveie  form  of  the  disease.  It  is  charurterized  by  insufficient 
force  and  duration  of  the  tension  of  the  vocal  cords  in  phona- 
tion,  owing  to  a  want  of  co-ordination  atid  persistunre  in  the 
muscular  art ;  the  patient  is  xuiable  to  sustain  a  tone  in  singing 
for  any  considerable  time,  or  to  utter  several  words  together 
without  interrujition.  The  singing  tone  is  suddenly  interrupt»*d. 
and  the  last  syllables  of  the  words  are  cut  off  in  the  effort  to 
make  the  next  inspiration.  In  reading  aloud  a  great  deal  of 
muscular  force  and  of  breath  is  expended,  so  that  the  patient  is 
soon  very  tired.  That  the  tension  of  the  vocal  cords  in  phona- 
tion  is  often  insufficient  I  have  been  able  to  show  in  several 
cases  by  the  relatively  deep  2^ffch  and  woHolofif/  of  the  roice^ 
which  disappeared  as  the  patient  improved,  giving  place  to  the 
normal  pitch  and  modulation  of  the  voice.  With  the  laryngo- 
scojie  it  is  veiy  easy  to  watch  the  restlessness  of  the  laryngeal 
muscles,  the  twitching  contractions  of  the  closers,  openei*s.  and 
tensors  of  the  cords. 

Many  authors  speak  of  a  cliorea  of  tlie  heart,  by  whicli  tliey 
understand  palpitations  or  irregularities  of  rhythm,  which  con- 
tinue while  the  disease  is  at  its  height,  but  neither  before  nor 
after. 

Cases  of  arhf/t7imia  are  certainly  very  rare,  and  there  is 
hardly  anything  published  about  it.  Romberg  {Nervenkrank- 
lieiten,  p.  214)  could  not  discover  any  abnormal  variation  in  the 
movements  of  the  heart,  in  spite  of  continued  observation.  Hasse 
(1.  c,  p.  167),  on  the  contrary,  obseived  two  patients  whose 
])ulse  occasionally  intermitted  without  any  demonstmble  disease 
of  the  heart. 

Simple  accelerated  action  of  the  heart,  .sometimes  with  a  fall 
hard  pulse,  sometimes  with  a  soft  and  small  pulse,  ia  often  men- 
tioned, and  has  been  repeatedly  observed  by  us.     According  to 
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,'  the  palpitations  are  espi^oially  prominent  during  the 
decline  of  the  disease. 

Reeves  '  has  lately  described  cliorca  of  the  lieart  as  a  peculiar  nervous  affection 
of  the  heart,  often  connected  with  chlorosis  and  yonenil  chorea,  but  also  occurring 
apart  from  them,  in  which  there  occur  nir^htly  attack!)  of  pal[>itation  and  diatrew 
for  breath,  with  free  intervals;  attacks  which,  therefore,  have  a  great  reseniblance 
to  those  of  angina  pectoris.  In  this  description  we  can  Hud  nothing  characteristic, 
nothing  which  differs  from  the  nervous  pa1i>itatioas  which  arc  so  fnrjutnt  in  young 
iwtients;  and  we  wish  to  state  clearly  our  bulief  that  it  would  be  very  im|jrojjer  to 
^Te  the  name  of  chorea  of  the  heart  to  anomalies  of  this  sort  in  the  rhythm  and 
rapidity  of  the  heart,  as  Reeves  hiw  done.  Such  a  name  would  only  lead  to  fresh 
confusion.  In  our  ojiiuioa,  the  name  chorea  should  be  restricted  to  those  arhyth- 
miie  and  palpitations  which  develop  during,  and  as  a  consequence  of,  actual  chorea. 
The  influence  of  the  restless  muscular  action  ujjon  the  nurtic  pressure  and  the  work 
of  the  heart  must  necessarily  be  counted  as  a  f.ictor  which  may  influence  the  pres- 
sure and  rate  in  the  same  way  as  a  choreic  disturbance  of  innervation  may. 

The  pupils  are  very  commonly  dilated— a.  fact  whicli  most 
authors  have  reported,  and  which  I  have  obsen'<'d  in  almost 
every  case.  T\ui  reaction  under  the  Jntltience  of  light  is  often 
very  much  diminished,  as  Hasse,  M.  Rosenthal,  and  others,  have 
stated.  I  have  repeatedly  seen  the  dilated  pupils  react  \'ery 
sluggishly  to  the  impression  of  light;  and  in  one  case,  whore  the 
chorea  was  chietiy  localized  in  the  right  hiilf  of  the  body,  and 
the  right  leg  was  a  little  dragged  in  walking,  the  pupils  were 
both  dilated,  hut  the  right  considerably  more  so  than  the  left. 
Of  course,  a  dilatation  of  the  pupil  is  a  very  rommon  and  often 
iBeemingly  causeless  plienontpnon  with  children,  and  it  is  not 
proper  to  assign  it  a  causal  relation  to  chorea  unless  the  pupil 
has  been  found  to  be  of  normal  sixp  both  before  and  after  the 
disease — a  precaution  which,  it  would  seem,  has  scarcely  ever 
been  taken.  It  would  be  desirable  to  ob-serve  also  the  behavior 
of  the  pupils  in  sleep  and  during  the  muscular  rest  procured  by 
chloral  hydrate  and  chloroform. 

M,  Rosenthal,  who  once  saw  the  dilatation  of  the  pupil  disappear  spontaneously 
after  the  termination  of  the  chorea,  was  not  able,  even  by  direct  electrical  stimula- 
tion, to  change  the  pupil  during  the  continuance  of  the  disease;    he  therefore 

'  Klin.  Beitrage  «ur  Heilwissenschftft     Frankfurt  a.  M  ,  1823.   p.  43-67. 
*  Heart  diHeases  in  Australia  with   observationa  ou   aaeurism  of  the  aorta.      Mel- 
boonie,  1873.     Scbmidra  Jahibb.    Bd.  CLXI.    1874.    p.  131. 
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regards  tl<p  plicnoracnnn  as  the  expression  of  a  spasiu  of  the  dilatator  pnpillie 
nuiscli,',  caused  liy  initnliuii  of  tlie  centrum  cilio-spinalc — an  astjuoiption,  howercr, 
Tvhkli  is  quite  hypotlietical. 

In  regard  to  tins,  as  to  so  many  other  points,  we  are  com- 
pletely in  tlie  dark. 

Tl»e  Ti'JJrx  if/of h)ffft  apppar  to  he  executed  normally  in  all  cases. 

Sensibitity  apjiears,  according  to  the  observations  whicli  we 
have,  but  rarely  affected.  In  these  rare  cases  there  has  been 
sometimes  observed  a  diminution  of  cutaneous  sensibility  in  one 
or  both  halves  of  the  body  (Charcot),  and  of  the  acuteness  of 
the  senses  of  hearing,  smell,  taste,  and  sight ;  sometimes  a  gene- 
ral hypersesthesia  and  hyi>eralgesia  of  the  .skin  and  the  senses. 
But  the  small  number  of  the  observations  made  upon  this  point, 
and  tlieir  incompleteness,  and  especially  the  neglect  to  test  the 
kinds  iif  cutaneous  sensibility  separately,  render  it  undesirable  at 
the  present  time  to  make  much  use  of  them. 

The  feeling  of  muscular  jxtrn^  in  spite  of  the  most  violent 
siKisms,  seems  not  to  occur,  or  but  rarely. 

Sensilire/iyss  of  si/tf/lti  virichm  to  pressure,  fonnd  and 
emphasized  by  Stiebel,  is  not  only  without  doubt  very  rare  (for 
experienci'd  autliors,  as  Hasse  and  othei-s,  were  unable  to  find 
it),  but  could  hardly  claim  any  real  importance  even  if  it  were 
more  common  ;  the  many  examinations  into  that  which  is  called 
spinal  irritation  have  shown  how  frequent  and  how  destitute  of 
significance  this  phenomenon  is,  especially  in  nervous  and  hys- 
terical persons. 

As  to  vaso-moior  and  secretory  disturbances^  I  have  not 
been  able  to  discover  them.  Nothing  whatever  is  said  by  authors 
about  them. 

Psychical  dislurbances  are  rarely  absent,  although  in  the 
lighter  cases  they  are  but  little  developed,  and  consist  only  of 
irritability  and  changeability  of  temper.  In  the  sevei-er  cases, 
especially  when  of  long  duration^  the  character  s«3ems  to  change 
for  the  worse:  good-natured  persons  become  passionate;  the 
peaceable,  quarrelsome ;  the  cheerful,  timid  and  recluse ;  the  pions 
lose  their  scruples  and  are  disobedient;  the  intelligent  appear 
childish  and  simple.  In  connection  with  the  stupid  look  and  the 
apish  grimacing  behavior,  these  signs  of  depressed  intelligence 
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and  altered  character,  especial ly  when  occurring  in  older  children 
at  and  after  the  period  vf  jmberty,  are  apt  to  terrify  the  non- 
medical Jiiind  ;  and  the  physician  is  oftt^n  obliged  to  reassure  the 
relatives,  who  apprehend  that  idiocy  will  be  the  result.  Haase 
is  inclined  to  derive  tlie  frequent  weakness  of  mind,  the  want  of 
attention,  the  failure  of  memory,  the  incaiaeity  for  orderly 
thought  and  logical  judgment,  from  the  an;eniia,  the  general 
bodily  weakness,  and  the  continual  diversion  of  thought  caused 
by  the  muscular  contractions.  I  should  prefer,  however,  the 
view  which  derives  theTu  from  slight  anatomical  changes  in  the 
central  apparatus  of  the  nervous  system,  especially  since  intelli- 
gent patients  of  the  upper  classes,  who  have  passed  the  period  of 
childhood,  require  a  considerable  time  after  the  cure  of  the  chorea 
before  they  wholly  regain  their  mental  powers ;  and  since  sig- 
nificant changes  have  recently  been  found  in  the  brain  in  certain 
cases  of  choiva  (see  further  on). 

The  explanation  of  these  facts  must  rest  upon  future  investi- 
gations. 

It  is  but  rarely  that  the  psychical  disturbances  persist  or  lead 
to  general  paralysis  (cf.  Results), 

Apparatus  of  respiration,  and  circulation.  —  Besides  the 
choreic  disturbances  of  the  respiratory  muscles  above  mentioned, 
no  morbid  symptoms,  upon  the  part  of  the  respiratory  organs, 
have  been  observed. 

As  regards  the  organs  of  circulation,  the  doubtful  arhythmia 
of  the  action  of  the  heart  has  already  been  spoken  of.  An  accel- 
eration of  the  pulse  at  the  height  of  the  disorder  is  quite  con- 
stant^ and  may  probably  be  ex])lained  as  due  to  the  continual 
muscular  effort  and  the  mental  disturbance.  With  the  improve- 
ment in  the  symptoms  of  spasm  the  fi'equency  of  the  pulse 
diminishes. 


In  a  girl  of  ten,  observed  by  me,  wbo  entered  the  medical  clinic  at  Erlangen  at 
the  end  of  the  third  week  uf  au  attack  of  lii'micliorca,  aad  was  discharged  nearly 
cared  after  seventeen  days'  treatment  with  nrseuic  and  lukewarm  baths,  folluwed 
l>y  shower-baths,  the  rate  of  the  pulse  wiis  taken  twice  a  day  in  bed.  It  averaged 
89  for  the  first  six  days,  in  the  second  period  of  six  days  SIJ,  in  the  last  five  days 
7<J.  The  Diaximum  and  minimum  for  the  Erst  [jcriod  were  104  and  80,  for  the 
I  aecond  88  and  70,  for  the  third  m  and  72. 
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Pliysiral  examination  of  tlie  Jwart  often  reveals  anomal 
wliich  depend  partly  Ujjon  the  residual  consequences  of  au  old 
end(n:arditis,  and  are  partly  of  a  purely  functional  natui"e.  Tlii^ 
former  are  characterized  by  valvular  murmurs  and  by  the  ])heno- 
mena  consecutive  to  the  valvular  disturbances  in  question ;  the 
latter  only  by  a  systolic  valvular  murmur  at  the  mititil,  some- 
times in  the  form  of  a  soft-blowing  stmnd,  sometimes  a  harsh 
sound,  or  even  a  distinctly  marked  rough  murmur,  although 
there  be  no  increase  in  the  second  pulmonary  .sound,  no  enlarge- 
ment of  the  right  ventricle,  nur  any  otlier  sign  of  increased  ten- 
sion demonstrable  in  the  system  of  the  pulmonary  artery.  In 
a  few  cases,  when  the  second  pulmonary  sound  is  moderately 
accented,  it  may  be  very  hard  to  decide  whether  there  exists  an 
anatomical  or  only  a  functional  disturbance  of  the  valve.  The 
pathogenesis  of  these  functional  disturbances  of  the  mitral  in 
chorea  is  quite  as  obscure  as  in  the  cases  of  anjcmia,  chlorosis, 
acute  rheumatism,  etc.  That  the  papillary  muscles  are  the  pri- 
mary cause  of  the  murmur,  or  the  change  in  the  valvular  sound, 
is,  d  priori,  more  likely  in  chorea  than  in  any  other  affection. 
As  to  the  frequency  of  the  coexistence  of  endocarditis  and  its 
consequences  with  chorea,  see  below,  under  the  heading  "Ana- 
tomical, Experimental,  and  Theoretical  Considerations/' 

The  bodily  heat  is  not  changed,  even  in  severe  cases,  in  spite 
of  the  restless  muscular  activity.  I  have  carefully  tested  this 
question  in  a  few  cases,  and  when  there  has  been  no  complica- 
tion, have  never  found  a  temperature  above  38°  C.  {UKI.5^  P.)  in 
the  rectum.  In  chorea,  only  rectal  teni{>eratures  can  be  made 
practically  useful,  for  the  motion  of  the  body  makes  the  deter- 
mination of  the  axillary  untrustworthy,  or  even  quite  impossible. 

In  the  above  case  of  heraichorea,  treated  for  seventeen  days  in  the  clinic,  the 
rectal  temperature  was  noted  twice  a  day.  The  maximum  readied  was  in  three 
evening  mea.iuremeBts,  equalling  38.0';  the  minimum  in  two  cases  of  morning 
temperature,  S7.0\  All  the  other  temperatures  ranged  from  S7.2°  to  37.9'  C.  (99' 
to  100.8°  F.). 

The  nutrition  of  the  patient  is  as  good  as  could  be  wished  in 
slight  and  brief  cases,  especially  when  they  are  taken  from  school 
and  work, and  brought  nearer  to  Nature,  in  tlie  country  or  at  the 
sea-shore.    In  severe  cases  the  appetite  and  digestion  suffer  in 
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proportion  to  the  duration  of  the  disease,  the  patient  emaciates, 
loses  in  weiglit,'  grows  atifcniic;  and  f*'t4>tp,  and  gets  a  dry  crack- 
ing skin.  The  perpetual  friction  very  ul'ten  gives  rise  to  intiaui- 
matorj''  conditions  of  the  skin  (excoriations,  eczemas,  furuncles). 

The  nlools  are  usually  rather  constipated  than  the  reverse. 

As  regards  the  state  of  the  urine  tliere  is  much  vaiiety  of 
statement.  Its  quality  is  generally  noted  as  normal,  its  color 
is  either  light  or  dark.  In  respect  to  its  chemical  composition, 
Bence  Jones  states  tl)at  an  increased  excretion  of  urea  is  con- 
stant. Stiebe]  and  Wglielni  speak  of  absence  of  lime,  and  others 
of  abundance  of  urates  as  frequeirt,  C.  H.  Jones  found  lliat 
the  excretion  of  urea  and  phospiioric  acid  was  often  increased  at 
tlie  height  of  the  disease,  and  diminished  during  convalescence. 
L.  Tait  observed  in  a  fatal  case,  in  a  pregnant  woman,  much 
sugar  in  the  urine,  with  a  specific  gravity  of  1031,  no  albumen, 
and  a  diminution  of  the  cldorides. 


Course,  Duration^  and  Results. 

Chorea  is  always  chronic.  The  lightest  cases,  lasting  three  or 
four  weeks,  have  been  spoken  of  as  acute,  and  Thilenins  has 
accordingly  distinguished  an  acute  and  a  rJironJc  form.  But  the 
circumstances  alleged  in  support  of  this  view,  namely,  that  the 
duration  is  limited  to  three  or  four  weeks,  that  all  the  musclea 
are  attacked  at  once,  and  that  the  disease  is  fully  developed 
from  its  beginning,  cannot  be  considt-red,  as  Wicke  remarks  {1. 
c,  p.  274),  a  sufficient  ground  for  making  the  distinction. 

Nor  does  it  seem  necessary  to  make  the  division  into  staffes, 
which  Hamilton  and  Dalgairns  have  attempted.  Tlie  division 
into  increase,  acme,  and  decrease  does  not  exist  in  nature,  and 
mast  be  left  entirely  to  the  judgment  of  tlie  observer,  and  in  the 
numerous  cases  where  there  are  no  prodroma  at  all,  it  is,  oC 
conrse,  impossible  to  make  a  stadium  prodromornm. 

The  duration  is  extremely  variable.    We  find  all  sorts  of  fig- 

'  In  a  case  observed  by  me,  a  girl  of  eleven,  had  fallen  in  weight  at  the  severest 
period  of  her  sicknesa  to  35.5  Iba. ,  aod  during  convalcsccQcc  rose  to  61  lbs.  ia  teadaTS, 
Bwking  a  gain  of  5.5  lt)a. 
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Bres  given,  from  a  few  weeks  up  to  many  yeai-s.  Wk-ke  ob- 
tained an  average  durution  of  SO  days  from  125  cases,  of  which 
the  duration  was  accuraxely  known ;  See,  an  average  of  09  days 
froni  117  cases. 

According  to  Moynier's  statement  (1.  c.)  the  dui-ation  was  dif 
ferent  in  the  two  sexes,  being  in  girls  from  33  to  37  da3's,  in  boys 
from  74  to  81  days.  But  it  can  hardly  be  believed,  in  opposition 
to  all  the  other  authorities,  that  so  considerable  a  ditTerence 
should  exist.  My  own  views  are  decidedly  opposed  to  those  of 
Moynier,  for  1  have  repeatedly  observed  the  disease  to  last  four 
or  five  months  in  girls. 

Gray  and  Tuckwell  observed  the  duration  of  six  and  twelve 
cases  resi)ectively,  under  purely  expectant  treatment.  Gray 
found  the  longest  duration  twenty  weeks,  the  shortest  six ; 
Tuckwell,  the  longest  sevent*?eu,  the  shortest  six.  The  average 
of  ail  was  ten  weeks,  and  one  and  three  days  respectively.  Hil- 
lier  also  obtains  an  average  duration  of  ten  weeks  from  thirl y 
cases.  Here  is  the  place  to  observe  that  Tuckwell  found  almost 
the  same  average  duration,  namely,  ten  weeks  and  six  days  (from 
seven  to  sixteen  weeks)  in  eiglit  children,  who  were  treated  after 
Begbie's  method,  by  increasing  doses  of  arsenic,  and  that  Gray 
found  an  average  duration  of  ten  weeks  and  live  days  in  seven 
cases  treated  with  various  remedies. 

In  general,  therefore,  the  duration  of  chorea  may  be  consid- 
ered as  from  two  to  three  months  ;  but  this  statement  must  not 
be  taken  as  giving  a  trustworthy  indication  of  the  probable  dura- 
tion of  an  individual  case. 

Cases  in  which  chorea  lasts  many  years,  or  a  whole  lifetime, 
are  usually  symptomatic,  and  are  chiefly  based  upon  anatoraital 
lesions  of  the  brain  and  cord  (Cyon's  chorea  symptomatica ; 
See's  choree  chronique  in  the  stricter  sense,  as  distinguished  from 
his  choree  vulgaire). 

The  assumption  that  chorea  has  a  ci/cllo  course  (is  self-lim- 
ited),' as  stated  by  Gintrac,  with  a  duration  of  at  least  two  and 
at  most  three  months,  is  somewhat  arbitrary,  and  stands  opposed 
to  the  experience  of  every  busy  physician,  but  has  had  the  im- 
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portant  practical  result  that  all  treatment,  except  the  dietetic, 
has  been  ilt.'<'lared  superilnnus  and  useless.  But  in  most  severe 
cases  in  which  tlie  symptoms  last  longer  than  three  months 
with  unabated  severity,  it  is  easy  to  convin(;e  oneself  of  the 
incorrectness  of  the  cyclic  theory,  and  of  the  possibility  of  quit-k- 
ly  influenring  the  disease  by  therapeutic  ni<-asures.  I  have  had 
the  opportunity  almost  every  semester,  in  my  clinic  at  Erhin- 
gen,  of  presenting  instructive  cases  of  this  nature  (compare 
Treatment  of  Chorea). 

The  course  is  seldom  quite  uniform,  even  when  the  disease 
has  reached  its  heiglit.  Improvement  alternates  with  relapse, 
and  psychical  affections  of  comparatively  small  importance  af- 
fect the  violence  of  the  symptoms  very  much.  Such  relapses  in 
consequence  of  psychical  excitement  are  also  very  common  dur- 
ing the  period  of  convah^scence. 

Hecarreiice  of  the  disease  is  frequent,  and  occurs  at  the  great- 
est variety  of  intervals.  This  may  be  due  to  violent  p83'chical 
excitement,  or  bodily  conditions,  such  as  disease  or  pregnancy, 
acting  on  a  person  who  is  clearly  predisposed.  Most  of  the 
re'lapses  occur  during  jnibertj",  but  among  persons  who  were 
choreic  at  or  befoin  tliis  period  they  are  observed  at  from  twenty 
to  thirty  years  of  life  and  later. 

The  number  of  recurrences  varies.  Most  frequently  it  hap- 
pens but  once ;  twice  is  rarer,  and  more  than  twice  is  still  less 
frequent.  See  observed  thirty-seven  among  one  hundred  and 
tifty-eight  cases ;  among  these,  seventeen  had  but  one  relapse, 
tliirteen  had  two,  and  six  had  three  ;  in  one  case  seven  sharply 
marked  attacks  could  be  shown.  Cases  of  six  relapses  are  given 
by  Rufz  and  Romberg.  When  they  are  so  numerous  the  inter- 
vals between  them  are  usually  but  short. 

Whether  the  season  of  the  year  can  infliience  the  occurrence 
of  relapses,  as  Wicke  believes,  is  a  matter  which  requires  further 
proof.  Among  thirty-live  relapses,  thirteen  are  stated  by  Wicke 
to  have  occurred  in  spring,  twelve  in  winter,  nine  in  autumn, 
and  one  in  summer. 

As  to  the  termination  of  the  disease,  a  complete  cure  is  by- 
far  the  most  frequent.  Trustworthy  statistics,  such  as  are  fur- 
niaUed  iu  many  other  points  by  hospital  obaervation,  are  not  to 
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be  liad,  for  the  patient' 3  condition  after  discharge  (which  nsu 
ally  takes  place  at  an  early  period),  and  such  relapses  as  may' 
occur,  usually  remain  unknown.  Slight  disturbances  of  coordi- 
nation of  movement,  especially  in  the  upper  extremities  and  the 
face,  needless  haste  in  executing  certain  motions,  grimaces,  etc., 
often  remain  for  years  after  an  apparently  perfect  cui-e,  and  inaj 
few  t;ast'S  never  disappear. 

Termination  by  incomplete  cure  is  rare.     Either  a  few  symp- 
toms of  cimrea  its(^]f  may  persist,  or  pareses  or  pamlyses  may 
develop  in  the  half  of  the  body  which  has  been  more  affected,  ofj 
else  a  permanent  psychosis  is  developed  in  the  course  of  tlie  di 
ease :  as  mania,  melancholia,  progressive  paral3'sis ;  but  the 
events  are  very  rare  in  uncomplicated  cliorea.     Usually  tht-re  is" 
some  cerebral  lesion  before  the  chorea  commences,  and  the  latter 
is  only  a  tmnsitory  phenomenon  which  gives  way  to  other  and 
severer  disturbances.  J 

Death  is  extremely  rare  in  children,  especially  in  uncompli- 
cated cases.  In  adults,  and  especially  in  pregnant  women,  it  is 
much  more  common.  See  found  nine  deaths  among  one  hundred 
and  fifty-eight  cases  in  the  children's  hospital,  or  5.7  per  cent. 
The  statistics  of  Wenzel  give  a  mortality  in  chorea  gravidarnra 
of  27.3  per  cent.  Of  sixty-four  pregnant  women,  and  two  women 
lying-in  who  were  attacked  Just  after  delivery,  eighteen  died. 
Of  these  eighteen,  the  number  of  the  pr»'gtiancy  is  noted  in 
eleven,  of  whom  six  were  pT-imiparjp,  four  in  tlieir  second  con- 
fincmmt,  and  one  in  her  fouitli. 

The  cause  of  death  is  to  be  assigned,  on  the  one  hand,  to  the 
intensity  of  the  disease  itself;   on  the  other,  to  many  serious 
affections  and  complications,  as  meningitis,  encephalitis,  mye 
tis,  pericarditis,  endocarditis,  and  embolic  processes. 

In  cases  which  seem  to  be  caused  by  the  chorea  itself,  the 
symptoms  are  usually  violent  from  the  first  and  in  a  few  days 
rise  to  an  entn-mons  severitj^  which  is  succeeded  by  sudden  col- 
lapse, and  death  follows  after  more  or  less  of  coma,  involuntary 
stools,  etc.  The  choreic  twitchtngs  either  cease  entirely  when 
the  collapse  begins,  or,  In  a  few  cases,  they  continue,  but  grow 
weaker,  until  death. 
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Anatomical,  Experimental,  and  TTieoreiical  Considerations. 

Tlie  scanty  patliologico-anatomical  data  which  we  possess  are 
chiefly  drawn  from  late  research.  The  older  autopsies,  collected 
hy  Wicke  and  See,  are  nearly  useless  in  determining  the  nature 
of  cliorea,  both  because  the  error  commonly  made  in  confound- 
ing chorea  with  the  so-called  chorea  major  and  paralysis  agitans 
justifies  a  doubt  as  to  the  correctness  of  the  diagnosis,  and  be- 
cause the  inferior  knowledge  and  methods  of  pathological  ainit- 
oniy  previous  to  the  year  1840  confounded  essentials  with  non- 
essentials in  the  points  observed.  In  particular,  a  careful  dis- 
tinction between  old  lesions  and  those  which  might  be  associated 
with  chorea,  and  a  minute  and  niicro^^icopical  examination,  are 
wanting.  Ilasse  has  stated  that  along  with  the  positive  results 
(doubtful  as  to  their  interpretation),  which  consist  o[  hyperffiniia 
and  inflammatory  exudations  of  the  membranes  of  the  brain — 
more  rarely  those  of  tlie  cord,— local  softening  and  other  local 
diseases  of  the  brain  or  cord,  new  formations,  etc.,  there  existed 
a  number  of  entirely  negative  reports. 

See,  who  compares  the  autopsies  made  before  his  time  with  his 
own,  finds  among  84,  W  witti  results  pntirely  negative  in  respect 
to  the  nervous  system  ;  34  with  intlummation  of  seroiis  mem- 
branes, changes  in  the  lieart,  etc.  (16  arthritis  rheum,  multipl., 
11  periendocarditis,  12  pericarditis  and  endocarditis,  G  hyper- 
trophy of  the  heart,  6  meningitis,  3  bony  indurations  of  tlie 
meninges,  6  pleural  exudations,  6  peritonitis);  and  '32  in  which 
there  were  aBFections  of  the  central  nervous  system  and  its  mem- 
branes, oftenest  softening  and  tuberculosis. 

Although  See  recognized  correctly  the  close  relationship  which 
chorea  bears  to  rheumatism  and  endocarditis,  he  yet  thought  that 
only  a  minority  of  the  deaths  should  be  referred  to  inflammatory 
changes  in  the  heart,  and  the  majority  to  the  action  of  chloro- 
anffimia  and  nervous  excitement. 

Roger,  on  the  contrary, maintains  that  tlie  connection  between 
chorea  and  disease  of  the  heart  is  neither  rare  nor  accidental,  but 
is  just  as  regular  as  the  connection  between  rheumatism  and 
affections  of  the  heart.     The  acute  rheumatism  of  the  joints,  the 
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affection  of  the  heart,  and  the  chorea  he  makes  but  three  mani- 
festations of  the  Slime  diathesis.  The  order  iu  which  tliey  apjjear 
is  very  variable.  The  rheuniatic  diathesis  can  also  develop  from 
scarlatina.  Among  71  cases  of  his  "chorea  cardiaca,"  Roger 
found  simple  endocarditis  forty-seven  times,  endopericaitlitis 
nineteen  times,  simple  pericarditis  live  times.  But  it  should  Ik' 
added  that  these  hgures  are  chietiy  based  on  diagnoses  made 
during  life,  and  that  a  systolic  apex  murmur  seems  iu  France  to 
justify  the  inference  that  endocarditis  is  present. 

Roger's  too  general  stateini>nt  was  soon  o1>jected  to  b3'  the 
more  judicious  of  his  own  countrymen  ;  Trousseau  declared  that 
iu  his  own  experience  rheumatism  and  chorea  often  accomjianied 
or  succeeded  one  another,  but  not  always. 

In  Germany  and  Austria  the  connection  between  rheumatism 
and  chorea  would  seem  to  be  much  less  close,  and  certainly  not 
to  constitute  a  law  in  Roger's  sense.  Steiner,  at  least,  found  only 
four  cases  out  of  252  observed  by  him  in  Prague,  in  which  the 
chorea  had  developed  from  acute  articular  rheumatism.  These 
uuiubers  seem  extremely  low  ;  for  my  own  part,  I  have  found 
about  one  case  in  live  in  which  it  could  be  ])roved  that  rheuma- 
tism had  preceded  the  attack. 

According  to  the  observations  of  English  authors,  less  inipor- 
tance  should  be  attached  to  the  rheumatistn  than  to  the  endocar- 
ditis and  its  sequelae,  which  are  very  often  found  in  the  autopsy 
of  choreic  children,  without  previous  acute  rhemnatism.  The 
English  reports  show,  beyond  a  doubt,  tliat  in  that  country  deli- 
cate vegetations  on  the  mitral  valve,  less  frequently  on  the  aortic 
valve  also,  are  very  commonly  found  in  the  bodies  of  choreic 
patients. 

We  will  extract  only  a  few  data. 


J 


Ogle  found  in  sixteen  awtopsiea  of  chorea  "  fibrinous,  membranous,  or  granular 
<le])03its  U[]un  the  endocardium  of  the  valves"  ten  times;  als.>  j>ericiirditic  changes 
three  times,  congeation  of  the  central  nervous  organs  six  tiiues,  and  softcuiug  uf 
the  cord  once. 

Pye-Sraith  describes  four  deaths  among  150  cases  of  chorea,  obocrred  in  Qnj's 
Hospital  and  the  Metropolitan  Free  Hospitul  during  the  pnst  three  years,  and  adds 
seven  other  reports  of  autopsies  not  yet  puMi-shed,  Of  the  11  cases,  2  were  in 
ni&les  and  fl  in  females;  the  ages  of  tbe  former  were  10  and  88,  of  the  latter,  7,  7^, 
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18,  13,  16,  18  (twice);  tlie  age  of  one  pregnant  woman  is  not  given.  In  all  eleven 
cases  recent  or  old  endociirditic  products  v/t-ro  found  iijion  the  valves  (valvular 
TcgctatioD,  with  and  without  coaguhi,  on  the  mitral  alone  live  times,  on  the  aortic 
T'jlres  alone  twice,  on  both  at  once  four  times).  Twice  in  the  eleven  cases  the  heart 
was  hypertrophied  (once  on  tijo  left,  imce  on  both  sidus).  Cerebral  hyperaeniia  ja 
noted  three  times,  hypencmia  of  the  spinal  cord  once,  hydrocephalus,  with  a  cor- 
responding flattening  of  the  gyri  three  times,  pericarditis  once,  pleuru-pneuTnoaia 
three  times,  diphtheria  twice.  (It  ia  tuntter  for  regret  that  no  statements  are  made 
TcspectLug  the  results  of  microscopic  examination.) 

Lin  Eiighmfl  tlie  doctrine  tliat  chorea  is  a  cerebral  disturbance 
s  found  warm  supporters  since  the  beginning  of  the  present 
Century,  Of  hiter  authors  Todd  was  the  fii'st  to  point  to  the 
importance  of  unilateml  chorea  and  its  not  infreqnent  combina- 
tion witli  heniiplfgia  as  indicating  a  cerebral  origin;  he  haa 
pointed  out  the  results  of  comparative  weighings  of  parts  of  the 
brain,  made  by  Aitken  in  the  case  of  a  patient  dead  of  cliorea. 
These  gave  the  specific  weight  of  the  corpus  striatum  and  tliala- 
mns  of  tiie  right  side  as  1.025,  on  the  left  l.Oiil,  wliile  Buckniirs 
■weighings  of  iieaithy  brains  give  a  weight  of  l.U'M  for  these 
organs.  By  the  side  of  these  doubtfal  proofs,  all  the  more  value 
is  to  be  attached  to  the  careful  anatomical  examinations  to  wlijch 
some  English  observers  have  devoted  themselves  with  s}iecial 
zeal  and  success.     In  particular,  the  names  of  Kiikes,  Broad - 

■i>ent,  Tuckwell,  Ogle,  Hughlings  Jackson,  Barnes,  Russel  ought 

Bo  be  mentioned. 

"  Kirkes  endeavored  in  ISM)  to  prove  that  iiitlammatory  changes 
in  the  valves  of  the  heart  were  tlie  usual  change  found  in  autop- 
sies of  fatal  chorea,  and  took  a  considerable  part  in  the  causation 
of  choreic  symptoms.  Rheumatic  affections  were  in  very  many 
cases  not  demonstrable,  and  yet  endocarditic  processes  were 

plliown  by  examinations  made  during  life  and  after  deatli  ;  the 
latter  were  sometimes  found  after  death,  when  no  cardiac  mnr- 
mars  had  been  audible  during  life.  The  opinion  of  Begbie, 
Watson,  Branson,  and  other.s,  that  a  "rheumatic  diathesis"  is 
the  common  cause  of  affections  of  the  joints,  endocarditis  and 
uhorea,  Kirkes  could  not  regard  as  satisfactory,  as  chorea  and 
ralvular  diseases  often  coincided  without  the  least  trace  of  a 
Rheumatic  tendency.     He  considers  it  most  probable  that  eiido- 
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carditis  is  the  cause  of  the  chorea,  through  the  inJiximmaloTy 
products  of  the  valves  which  become  mixed  with  the  blood  and 
disturb  the  fund  iojis  of  the  nervous  centres. 

Broadbeiit '  hiva  used  iiuiiierous  autopsies  aa  means  for  care- 
fully formulating  the  cerebral  nature  of  choreic  disturbances, 
and  first  de.sigimtcd  tlie  rorpua  striatum  and  thalamus  opticue 
as  their  location.  A  variety  of  morbid  status  of  tliese  ganglin 
might  ]>i'odure  the  group  of  symi>toms  known  as  chorea;  bu'a 
the  most  frequent,  in  his  experience,  was  capillary  embolism  o^ 
the  corpus  str/alum,  thalajnu.s  optinis,  and  tJtrir  vicinity. 

According  to  the  extent  of  the  embolism,  chorea  is  of  greatea^ 
or  less  extent  or  intensity,  and  may  be  combined  with  delirium-^— 
tuania,  etc.  Besides  embolism,  other  sorts  of  disturbances  o^^ 
nutrition  in  the  ganglia,  jierijilii'ral  inflnences  wliich  arrest  th^^3 

rellex  process,  direct  lesion  of  the  ganglia  fiom  flight,  mechani- 

cal  lesion,  etc.,  may  act  as  causes. 

These  views  have  been  adopted  in  the  main  by  the  othei*""" 
English  neuropathologists,  and  continual  attempts  have  been-^*- 
made  to  conlinn  them  by  anatomical  proofs. 


Tuckwoll  reports  the  !nito[)8y  of  a  girl  agctl  tliirtcen,  in  whom  chorea  developed 
out  of  ilu-umatic  fuvcr,  and  in  three  muiiths  led  to  deuth  by  exhaustion,  without 
uiaiiiii  or  dfliriutu. 

At  till'  autopsy  there  was  found  tofteniug  of  the  right  midJU  eertbral  htbe,  and  U> 
a  Um  extent  of  the  left,  without  dem»H»trahLe  emholUm.  The  grey  cortex  was  intact 
ujwn  the  aurfdce,  Imt  tlie  dei-per  liiyers,  and  in  particular  the  adjacent  white  sub- 
stance us  far  as  the  (intact)  cori>ora  striata  and  thalami,  were  changed.  Under  the 
microscoije,  the  walls  of  the  small  vessels  were  covered  with  fine  granular  pancta- 
tiitns;  the  granules  were  iii  some  places  scattered,  in  others  hi.'a])cd  together. 

On  the  auriftilar  $urfaee  if  the  mitral  therf  were  numeroiu  fine  warty  teffelatioiu. 
In  the  kidneys  three  small  arterial  twigs  were  plugged  with  eml>oli. 

In  a  case  ol>ser\-etl  by  Tuckwell  before  death,  tliis  author  was  enabled  to  demon- 
strate cmlwlic  processes  as  a  cause  of  the  softening  of  the  cerebral  cunvolotionf. 
Tlie  TBgctatiuns,  which,  as  a  rule,  are  situated  on  the  auricular  surface  of  Ihc  mitral. 
Era  remarkable  for  their  smallncss  and  delicacy,  and  can  bo  easily  removed  with  > 
brush,  and  doubtless  also  by  the  current  of  the  blood. 

Very  similar  is  the  condition  fomid  in  a  case  of  acute  chorea,  observed  by  Gny 
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>  Tb«  article  dted  from  the  British  Med.  Joomal.  in  the  list  of  anthoritaes,  is  a 
darelopaMBt  of  a  lecture  delivered  by  BrvadbaU  before  the  Uedical  Society  ni 
is  lk»  year  1865-4>,  but  not  published. 
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embolic  thrombosis  of  tlm  basilar  artery,  both  rertcbrals,  and  both  middlo  cerebrals, 
with  softeniDg  of  the  anterior  and  middle  ccrebml  lobes  end  the  dorsal  part  of  the 
cord. 

Microscopic  embolLsm  of  the  corpus  striatum  and  small  vegetations  on  the  mitral 
valves  were  dtiroonstrated  bj  E.  L.  Fox  in  a  case  of  acutcchorea,  in  -which  the  patient 
died  twelve  hours  after  the  occurrence  of  a  cerebral  bemorrhage. 

Granale-cclls  along  the  vessels  in  the  corpus  striatum  have  been  observed,  by 
BQmerous  authors  (Tuck well,  Ogle,  etc.). 

Germany  has  iiiado  but  few  contributions  to  the  pathological 
anatomy  of  chorea  within  the  last  twenty  years. 

Froriep  examined  the  body  of  a  boy  of  ten  who  bad  suffered 
over  a  year  from  chorea,  and  found  an  impression  upon  the 
lower  (anterior)  surface  of  t!ie  medulla  oblongata,  caused  by  a 
considerable  enlargement  of  Ihe  odontoid  processs.' 

Romberg  *  describes  three  autopsies;  one  showing  a  general 
atrophy  of  the  brain  with  hydrocephalus  externus  ;  one  internal 
hydrocephalus  with  softening  in  the  neighborhood  of  the  ventri- 
cles ;  and  a  third  with  softening  of  the  cervical  and  dorsal  part 
of  the  spinal  cord. 

Of  two  interesting  cases  of  reflex  chorea  from  Frericlis'  clinic,' 
one  was  examined  post  mortem. 

The  case  was  that  of  a  pregnant  woman,  and  the  chorea  was  complicated  with 
mania.  The  birth  of  a  dead  child  occurred  about  the  thirty-third  week  of  preg- 
nancy. In  spite  of  this,  the  choreic  movements  continued  with  increasing  violence 
mitil  death,  which  took  place  a  week  after  delivery.  The  autopsy  showed  a  gene- 
ral hyperemia  of  the  brain  and  its  membranes,  pachymeningitis  interna  voscul.  et 
hiemurrhagica,  deposition  of  bone  upon  the  dura  mater,  warty  excrescences  on  the 
anricular  aspect  of  the  mitral,  and  ii  remarkably  nnrniw  aorta. 

Very  valuable  anatomical  researches,  especially  of  a  patliolo- 
gical  and  histological  nature,  have  been  made  by  some  Austrian 
obser\'ers. 

Rokitansky*  first  pointed  out  the  occurrence  of  interstitial 
growths  of  connective  tissne  in  the  central  nervous  system  in 
chorea. 


'  Nene  Notizen  a.  d,  Oeb   der  Natur-  und  Heilkunde  No.  224.  p.  57. 
'  Nervenkrankheiten,  p  .')2S  sptj, 

•  DiwertatioDH  of  Arrioliii  and  Frkke. 

*  Ueh«r  die  Bind^fewel^wnchemng,  etc.  Sitnugabeiichte  der  Wiener  Akademie  der 
WiH.  1857. 

VOL.  xrv.-2n 
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Steiner '  was  enabled  to  confirm  the  existence  of  hyperplasia 
of  connective  tissue  in  the  cord  in  one  case  ;  with  it  there  was  a 
serous  exudation  and  effusion  of  blood  in  the  spinal  canal ;  in  a 
second  case  lie  found  liyperajmia  of  the  brain  and  spinal  cord, 
serous  effusions  within  the  spinal  canal,  and  hemorrhage  at  the 
upper  part  at  the  exit  of  the  nerves ;  in  a  third  r^se  the  remains 
of  aciite  rheumatism  of  the  joints  and  eudopericarditis  with  a^ 
turbid  serous  exudation  iu  the  spinal  canal.  V 

Meynert'  made  a  microscopical  examination  of  the  brain  and 
cord  in  one  case  and  found  the  principal  anatomical  changes 
in  the  gray  substance  of  the  central  ganglia,  extending  thence^ 
to  the  cortex  of  the  brain.  The  changes  consisted  in  pro 
ceases  of  division  in  the  nuclei  of  the  nerve-ceils,  interstitial 
growth  of  nuclei,  and  hyaline  swelling  of  tlie  nei-ve-cells  with 
molecular  decay  of  the  protoplasm.  In  tlie  cord  he  found  swell- 
ing of  the  S<tftzeUen  of  the  reticulum  [star -shaped  interstitial 
connective- tissue  corpuscles].  ^ 

Very  remarkable  results  were  found  at  Elischer's*  examina^ 
tion  of  the  nervous  system  of  a  partiirient  woman  with  choi-ea, 
who  died  at  Prof.  Koranyi's  clinic  at  Budapest.    The  account  of 
the  disease  presents  an  excellent  instance  of  chorea  gravidarum 
et  puerperarum. 

A.  Cz.,  set  tweuty-two,  laboring  woman,  was  said  to  have  had  chorea  in  her 
eighth  year ;  and  in  her  sixteenth  she  had  two  attacks,  the  first  light,  the  second 
severe,  confining  her  for  six  weeks  in  the  children's  hospital 

Firat  pregnancy,  1870 :  chorea  reappeared  in  the  sixth  month,  lasting  till  delivcrj 
(which  occurred  normally),  and  then  ceasing, 

Second  pregnancy,  1872:  reappearance  of  chorea  in  the  fifth  month  (Decem- 
ber). No  relief  from  trentaicnt.  Admitted  to  Prof.  Ivoranyi's  clinic,  February  2.^, 
1873.  Patient  emaciated  and  pale.  Bronchitis  of  the  right  side.  Heart  normal. 
Excessive  unreal  of  tho  muscles,  worse  on  tlie  right  than  on  the  left  side.  Consti- 
pation and  retention  of  urine.  Can  only  cat  and  drink  liy  artificial  means,  and  with 
the  greatest  precautions. 

February  28,  a  child  still-bom  in  the  night.  The  spasms  are  somewhat  relieved. 
On  the  20t]i,  viulent  spasms.  Some  rest  is  obtained  by  small  doses  of  chloral  hydrate 
(0.66  gram.)  Ou  the  succeeding  days  endometritis  sets  in,  the  spasms  increiM 
enormously,  and  death  occurs  on  the  3d  of  March. 


'  Pra^.  Vierteljahrschx.  1868.  Jahrg.  3.5.   Bd.  HI.  p.  45  seq. 

*  Allgem.  Wiener  med.  Zeitutig.  Nos.  8  and  9.  1868. 

»  VirohQw'a  Archiv.    Bd.  LXI.  p.  485.  1874,  and  Bd.  LXni.  p.  104.  1875. 
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Hjpersemia  (ind  cedcma  of  the  brain  aud  the  gray  substaoce  of  the 
spinal  cord ;  hypostatic  pneumonia  of  the  left,  broDchitis  of  the  right  lung ;  par- 
tial steatosis  of  the  liver;  hemoriliagic  croeiona  of  the  stomach,  cloudy  swelling  of 
the  epithelium  of  the  kidney,  puerperal  peritonitis. 

The  microscopical  examiaation  embrftced  the  brain,  the  cord,  and,  of  the  periph- 
eral nerves,  the  right  median  and  sciatic.  Tliese  nerves  are  found  lessened  in  size,' 
flattened,  of  abnormal  hardness,  and  of  a  dirty  gray  color.  Under  the  micro- 
scope the  connective  tissue  appears  excessively  developed,  very  rich  in  granulated 
nuclei,  and  in  places  traversed  by  small  extrnvasations  from  the  very  full  viisa 
nutricntia.  The  medullary  sheaths  are,  in  some  places,  as  it  were,  covered  with 
boar  frost ;  in  others  in  a  state  uf  i^lassy  swelling,  apparently  of  softer  consistency, 
their  axis  cylinders  not  visible,  or  only  slightly  shown  by  a  darker  tinge  of  color. 

Spinal  cord. — Membranes  hard  and  much  congested.  Abundant  proliferation 
of  nuclei  in  the  adventitia  of  the  vcsseLs.  In  the  central  canal  is  contained  serum, 
and  the  web  of  connective  tissue  surrounding  it  is  harder  than  usual.  In  the  gray 
■ab«tance  the  four  largo  groups  of  ganglion  cells  arc  distinctly  marked  off  by 
encircling  lines  of  connective  tissue.  Abundant  development  of  nuclei  in  this  con- 
nective tissue,  most  abundant  in  the  substantia  gclatinosa  Rolandi.  Tlie  ganglion 
cells  have  a  coarse,  lumpy  look,  are  indifferent  to  carmine  (only  their  processes 
taking  a  slight  tinge),  arc  rusty  yellow,  contain  lumps  of  pigment,  and  arc  without 
visible  nuclei.    The  white  substance  of  the  anterior  columns  is  relatively  intact,  the 

ris  cylinders  still  easily  distinguished. 
The  hrain  also  showed  regretsitt  metamorpkoau  (fatty,  amyloid,  and  pigmentary 
change)  of  the  nerve-elementa  and  vessels  of  the  large  central  ganglia,  the  island 
of  Reil  and  the  claustrum,  with  very  small  secondary  extravasations  of  blood  in  the 
connective  tissue,  numeroua  emboli  in  the  smallest  vessels,  especially  in  the  cortex. 
The  division  of  the  nuclei  of  the  ganglion  cells,  found  by  Meyncrt,  could  be  made 
out  by  E.  only  in  the  formation  of  the  claustrum.  The  granule  cells  along  tho 
Vessels  of  the  corpus  striatum,  upon  which  Tuckwell  laid  so  much  stress,  did  not 
leem  important  to  E.,  as  he  had  found  them  in  other  brains,  e.  g.,  in  that  of  a 
tulx?rculous  person,  and  that  of  a  person  who  had  bled  to  death.  lie  leaves  it  unde- 
cided whether  some  of  the  changes  found  by  him  should  not  be  referred  to  the 
paerijcral  disease. 

b  According  to  EUscher,  the  appearances  of  the  peripheral 
TJerves,  the  spinal  cord,  and  the  bi'ain  indicate  that  the  morbid 
process  is  not  confined  to  one  organ,  but  is  diffuse^  and  depends 
on  irritathe  processes.  In  favor  of  the  latter  view,  he  mentions 
the  proliferation  of  nuclei  in  the  connective  tissue  of  the  periph- 
eral nerves  and  along  the  vessels  of  tlie  cord,  the  thickening  and 


'  At  the  point  where  the  sciatic  left  the  ischiatia  foramen,  E.  counted  only  thirteen 
Indies  of  nerves  instead  of  twenty,  which  is  the  number  kuo\\'u  to  l>e  usual. 
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the  deposits  of  lime  in  the  adventitia  of  the  vessels  in  the  th 
mils  opticus  and  corpus  striatuin,  the  processes  of  deposition 
upon  certain  portions  of  the  intinia,  and,  equally  important,  the 
proliferation  of  cells  in  the  formation  of  the  claustrum,  and  the. 
single  pericellular  nuclei.  ^ 

The  irritative  processes  are  followed,  furthermore,  by  those 
regressive  metatnori)hoses  which  are  most  distinctly  marked  in 
the  vascular  system. 

According  to  Elischer,  we  are  entitled  to  conclude  that  all  the 
changes  proceed  from  one  sonrce  of  irriiaUon,  which  acts  dif- 
fusely upon  all  the  nerve  trunks,  and  reaches  a  high  degree  of 
activity  in  only. a  few  spots,  where  it  produces  more  decided 
alterations. 

Charcot  has  expressed  himself  very  recently  as  in  favor  of  the 
cerebral  nature  of  chorea,  basing  his  opinion  upon  three  autop- 
sies from  cases  of  liemichorea  after  hemiplegia  (choree  post- 
hemiplt'gique),  of  which  he  observed  five  or  six.  There  existed 
anccsthesia  of  the  skin  and  organs  of  sense  during  life,  upon  the 
paralyzed  side.  At  the  autopsies  ochre-colored  cicatrices  were 
found  at  the  posterior  end  of  the  thalamus  opticus  and  the 
nucleus  caudatus,  and  at  the  hindmost  portion  of  the  foot  of  the 
corona  radiata.  Tti  two  cases  the  anterior  corpus  quadrigemi- 
nura  of  tlie  affected  side  was  involved.  Charcot  expresses  the 
suspicion  that  the  changes  which  caused  the  chorea  were  located 
in  motor  fibres,  situated  in  front  and  to  the  side  of  the  fibres  of 
the  corona  radiata,  which  preside  over  the  conduction  of  sensitive 
impressions. 

Charcot  has  also  observed  cases  in  which  hemichorea  with 
anfesthesia  came  first,  and  hemiplegia  followed  ;  and  in  one  such 
case  he  found  a  colli'ction  of  blood,  as  largo  as  a  nut,  in  the  pos- 
terior half  of  the  thalamus  opticus.  Tumors  of  this  region  may 
cause  hemichorea,  according  to  Charcot,  which  may  be  followed 
by  hemiplegia  or  may  not.  Finally,  Charcot  has  seen  hemi- 
chorea caused  in  children  by  partial  atrophy  of  the  brain. 

The  following  report  of  an  autopsy,  given  by  Camillo  Golgi,' 
is  important,  althougli  complicated  with  mental  disorder.  J 
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The  case  ia  that  of  a  teacher,  whose  mother  was  hysterical,  and  who  }iacl  becu 
derotcd  to  Bacchas  and  Venus  from  early  life.  Ia  his  thirty-second  year  he  was 
attacked  by  chorea,  with  numiacal  excitciufnt.  lie  pasised  the  following  ycara 
partly  in  insane  asylums,  partly  with  his  family.  No  change  occurred  in  the  chorea, 
but  the  power  of  hia  mind  diminished  percejjtibly.  Ten  years  after  the  coiamencc- 
ment  of  his  disease  he  entered  the  hosi^ital  for  incurables  at  Abbiategrusso.  The 
attendant  physician  found  no  group  of  the  voluntary  ntuscles  free  from  chorea. 
He  was  forgetful,  suspicious,  indifferent  to  relatives  and  friends,  destitute  of  sexual 
appetite.  There  were  nhcrnations  of  fury  and  quiet,  of  voraciousness  and  ubsti- 
nesce.    Death  from  pneumonia  followed  soon  after  hiii  eatrance. 

wlM<o/)«^.—Pachymeningitic  membrane  ou  the  right  cerebral  hcmpisherc;  dura 
mater  everywhere  thickened,  pia  muter  the  same ;  meningeal  vessels  crowded  witli 
blood.  Convolutions  of  the  great  hemisphere  in  part  atrophic;  the  medullary  sub- 
Itance  infiltrated  with  serum,  softened,  hyperremic,  lateral  ventricles  full  of  cloudy 
Kmm,  ependyma  thickened.  Corpora  striata  much  changed,  consistency  less,  glis- 
tening red  color,  and  a  general  gelatinous  look.  S[iots  of  gray  degeneration  at  the 
outer  side  of  the  corpora  striata  and  in  the  centrum  semiovale. 

In  the  cerebelluQi  nothing  but  congestion  of  the  resaclB  and  diminution  of  cou- 
Ustency. 

Spinal  eord. — Membranes  thickened,  medulla  strikingly  soft,  boundary  between 
the  two  substances  of  cord  not  sharp. 

The  microscopical  examination  showed,  in  the  affectftd  convolutions  (frontal  and 
parietal),  thickening  of  the  vascular  walb,  with  abundance  of  nuclei,  and  a  great 
many  lymph  corpuscles  in  the  perivascular  lymph-spaces.  The  gaaglion-cella  pre- 
lented  the  greatest  variety  of  changes,  being  small,  humpy  (hiickrig),  hard  to  iso- 
hite,  and  without  reaction  to  one  per  cent,  solution  of  silver.  Their  protoplasma 
processes  were  humpy,  convoluted,  thinned.  The  axis  cylinders  were  lessened  in 
diameter,  thickened  in  knots,  and  convoluted.  The  same  change  in  the  ganglion- 
Cells  was  found  in  the  superficial  layers  of  the  corpora  striata.  There  was  also  au 
extensive  crctificatioa,  with  fatty  deifeneration  and  pigmentation  of  the  ganglion- 
Cells.     Tlie  same  cretilication  in  Purkioje's  cells  of  the  cerebellum. 

In  the  spinal  cord,  increase  of  the  connective  tissue,  amyloid  corpuscles  in  the 
medullary  substance,  sclerosis  of  the  posterior  and  lateral  columns  ia  the  cervical 
region.  In  the  gray  substance  the  cell-bodies  were  strongly  pigmented  and  easily 
broken  down. 

Golgi  regards  these  alterations  as  the  results  of  a  cJironic 
interstUial  encephalitis,  and  lays  emphasis  upon  the  great  simi- 
larity between  these  histological  change.s  and  those  found  in 
dementia  paralytica. 

The  close  connection  between  chorea  and  the  trne  psychoses 
and  epilepsy  has  V)een  pointnd  ont  hy  Tonimusi,  Wilks,  Arndt, 
C.  H.  Jon^s,  Clouston,  L.  Mt^ypr,  Leidesdorf,  Riissel,  and  others, 


454 


VON  ZIEMSSEX, — CHOREA. 


and  numerous  observations  of  the  coincidence  of  cliorea  with 
mental  disorder  (less  frequently  epilepsy)  in  the  same  individual 
liuve  been  produced. 

TiJinmasi  describes  a  case  in  which  the  sjmptoma  of  chorea  alternated  with  tboM 
of  dttiuentia  paralytica. 

According  to  Kussel,  mental  disturbance  accompanies,  not  only  severe,  but 
often  slight  attacks  of  chorea.  Among  thirty-eight  cases  with  changes  in  the  intel- 
lect and  fydings,  he  observed  six  severe  cases  with  delirium  anJ  iiiaDia.  In  three  of 
these  cases  the  psychical  and  the  choreic  changes  were  manifestly  independent  of 
each  other,  and  should  be  taken  as  co-cffects  of  the  same  cause ;  for  in  one  case  the 
[isychical  alienation  appeared  y/ore  the  choreic  symptoms,  and  in  another  it  con- 
tinued several  weeks  after  the  muscular  twitching*  liad  ceased. 

According  to  Leidesdorf,  these  frequent  changes  in  disposition  and  character 
are  not  seldom  accompanied  by  feelings  of  anxiety  and  hallucinations  of  the  senses, 
particularly  that  of  sight,  which  latter  commonly  apiiear  at  the  moment  of  falling 
asleep,  and  greatly  distress  the  patients  iiy  their  frightful  nature.  Leidesdorf  saw 
maniacal  attacks  chiefly  in  those  cases  of  chorea  in  which  the  latter  had  developed 
from  a  fehrile  complaint. 

Hallucinations  of  feeling,  hearing,  smell,  and  apprehension  of  being  poisoned, 
with  great  confuiion  of  mind,  were  observed  by  Ritti '  in  a  case  of  chorea,  in 
which,  after  long-contiauecl  prodromic  symptoms,  the  choreic  twitchings  began  in 
the  dngera  and  extended  to  other  parts.     Recovery  in  two  months. 

In  the  spinal  cord  alterations  have  been  repeatedly  found, 
namely,  hyperfemia  of  the  medulla  and  the  membranes,  soften- 
ing of  the  cervical  and  also  of  the  dorsal  medulla  (Romberg, 
Ogle,  Gray,  Golgi,  De  Beauvais,  Hine,  Brown-Sequard,  Lock- 
hart  Clarke),  interstitial  proliferation  of  nuclei  and  hy]>er- 
l>lasia  (Rokitansky,  Steiner,  Meynert,  Elischer),  and  sometimes 
Serous  exudation  ia  the  central  canal,  proliferation  of  nuclei  in 
the  adventitia  of  the  vessels,  and  regressive  metamorphosis  in 
the  ganglion-cells  (Elischer). 

The  peripheral  nerves  have  received  attention  only  in  Eli- 
scher's  researches.  He  found,  as  above  stated,  the  vasa  nutri- 
entia  crowded  with  blood,  and  small  extiavasations  in  places  ;  the 
connective  tissue  between  the  nerve  bundles  greatly  developed, 
very  rich  in  nuclei ;  the  medullary  sheaths  of  the  nerve-fibrea  in 
places  covered  as  it  were  with  frost,  in  other  places  in  a  state  of 
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vitreous  tumefaction,  seemingly  softer  than  normal,  while  tliHir 
axis  cylinders  bad  become  invisible  in  great  part.  Both  the 
nerves  examined  (the  median  and  the  sciatic)  seemed  to  the 
naked  eye  small,  tlat  (abnormally),  and  of  a  dirty  gray  color. 

Before  passing  on  to  formulate  a  summary  of  the  nature  of 
chorea,  based  on  the  previous  statements,  we  have  to  speak  of  a 
small  number  of  important  cvperimental  incest igaiioiiH  made 
by  French  authors.  The  object  of  these  has  been  to  settle  the 
question  as  to  the  portion  of  the  nervous  system  attacked  by 
the  cause  of  irritation,  and  what  special  part  was  taken  by  the 
gpinal  cord  in  chorea. 

Chauveau '  took  dogs  euPFcring  from  general  chorea,  cut  the  spinal  cord  high 
up  close  to  the  skull,  and  foand  that  the  choreic  movements  lasted  for  hours,  until 
the  death  of  the  animals.  Section  of  the  dorsal  medulla  puts  an  immediate  atop 
to  the  twitchings  in  the  muscles  of  the  tail  and  hind  legs.  Chauveau  concltides 
from  these  exi)eriments  that  neither  the  cerebrum  nor  the  cerchellum  is  the  point  of 
origin  of  chorea,  but  that  the  spinal  cord  is  the  seat  of  irritation. 

Carville  and  Bert,  with  the  same  experiments,  reached  the  same  results. 

Legros  and  Otiimus'  studied  the  muscular  twitchings  of  choreic  dogs  by  the 
graphic  method.  They  found  that  each  individual  contraction  occurs  brusquely, 
bat  passes  ofl  more  slowlj,  often  intermittingly,  and  is  followed  by  a  period  of 
repuBC  They  also  observed  repose  following  the  injection  of  chloral  hydrate  (3.60 
gram.)  into  the  rectum.  S'-clion  of  the  cord  at  the  skull  left  the  rontrnctiona  undi- 
minished as  long  as  life  was  kept  up  {three  or  four  hours)  by  artificial  respiration, 

Irritation  of  the  posterior  columns  of  the  exposed  spinal  cord  with  a  scalpel  in- 
d  the  twitchinga  Scetitm  of  t!ie  posterior  roots  had  no  influence,  as  Bert  found, 
al  removal  of  the  |K>stiTior  cornua  and  colunms  was  followed  by  a  weakening, 
bat  deeper  incisions  by  a  cessation  of  the  moTcments.  Legros  and  Onimus  conclude 
from  this,  that  the  nene-asllt  of  the  posterior  eornua,  or  the  nerte-Jihret  wkkh  unite 
them  with  tht  motor  ulh,  are  tfu;  »tat  of  ehorea. 

These  observers  found  a  strikiug  difference  in  the  action  of  the  constant  current, 
dependent  on  the  direction  iu  which  it  was  passed.  An  ascending  current  increased 
the  intensity  and  the  freqnoncy  of  the  contractions,  while  a  descending  current 
weakened  them  considerably.  If  they  had  been  reduced  by  poison  or  by  the 
weakness  of  the  animal,  an  ascending  current  was  able  to  restore  them  in  their  old 
intensity.  These  eflFects  occurred  even  when  the  electrodes  did  not  directly  touch 
the  spinal  marrow,  but  were  laid  upon  the  uninjured  skin,  provided  the  direction 
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'  AichiveB  ^ba.  de  m6d.    Mars,  1806. 

*  Becherches  snr  lea  moavemeuts  chor^iformes  du  chien.    Comptea  lendua    Tom. 
UL    1870.   p.  1046. 
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was  nttaintfl.     Mechanical  or  faradic  irritation  uf  the  posterior  roots  was  followed 
by  a  considurablc  increase  of  the  luovumeuts  after  tlie  Btiwulus  was  withdrawn 

One  more  experiment  remains  to  be  mentioned,  contributed  by  H.  Rosentl 
(1.  c,  p.  57'J)  from  tlie  Vienna  lustitut  fiir  ex  peri  men  telle  Putliologie.  A  dog  wiib 
choreic  movements  of  the  riyht  fore-log  wiw  tuken,  and  fine  flower-seeds  injected 
into  Ilia  left  carotid.  Although  the  voluntary  movements  instantly  and  completely 
ceased,  the  twitciiinga  buciuue  strikingly  stronger  in  tiiy  anterior  estremitJes,  the 
eyelids,  nud  the  tiiil,  and  liisted  two  days,  until  the  iinimurs  death.  The  autopsy 
showed  eneephalltia  of  the  left  anterior  lobe,  softening  of  the  left  corpus  striatum, 
enjljolism  uf  the  left  arteria  fossie  Sylvii.  Microscopical  examination  sliowcd  spots 
of  pruliferatiua  of  conuectivo  tlaauc  in  several  parts  of  the  brain  substance. 
Roaenthul  infers  from  this  experiment  that  tlie  artificial  disturbance  of  the  circula- 
tion in  the  brain,  with  loss  of  the  intlucnee  of  the  motor  ganglia,  produced  an 
increase  iu  the  choreic  movements,  probaljly  througJi  irritution  of  the  centres  of 
co-ordiuatiou  iu  the  middle  brain  and  cerebellum.  It  seems  to  me  that  this 
experiment,  as  related  Ijy  Iloseuthal,  permits  of  no  definite  conclusions. 


The  scientific  material  contained  in  the  above  presents  tis  witli 
no  constant  anatuniical  clianges  in  chorea,  and  fails  to  give  a 
perfectly  clear  view  of  the  natnre  of  the  process,  but  it  offers 
very  important  points  in  localizing  the  process  in  tlie  nervous 
Bysteni,  and  in  explaining  its  pathogenesis.  In  especial,  it  has 
been  shown  by  the  studies  of  histological  changes  quoted  from 
Meynert,  Elischer,  and  others,  that  we  may  hope  in  this  M-ay 
to  reach  a  better  understanding  ol  the  matter.  Doubtless  a  much 
larger  number  of  observations  and  careful  autopsies  is  needed 
before  we  can  safely  allow  ourselves  to  make  further  conclusions. 
Let  us  here  recapitulate  the  most  important  points. 

As  regards  the  seai  of  the  disturbances,  the  anatomical  and 
histological  investigations  of  recent  date  point  first  of  all  to  the 
brain  as  the  chief,  though  not  the  exclusive,  seat  of  the  anatouu- 
cal  change,  but  show  that  the  spinal  cord  and  the  peripheral 
nerves  may  also  be  drawn  within  tlie  circle  of  changes.  The  pro- 
cess, as  it  seems,  is  chiefiy  confined  to  the  gray  substance  both 
of  the  great  basal  ganglia  and  of  the  cortex,  and  bears  the  ana- 
tomical character  of  irritation  and  its  consequences,  regressive 
metamorphosis  of  nerve-elements  and  interstitial  hyperplasia. 
These  irritative  processes  with  their  results  may,  as  it  seems, 
remain  confined  to  single  regions  of  the  cerebrum,  e,  g.,  to  one 
hemisphere  or  even  portions  of  the  hemisphere,  especially  the 
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corpns  striatum,  the  tlialamus  opticus,  the  posterior  strife  of  tlie 
corona  radiata,  or  may  be  extended  diffusely  over  the  whole 
brain,  preierring  the  gray  substance,  at  the  same  time  attacking 
Bhe  spinal  cord  and  the  peripheral  nervous  system. 
I  That  the  cerebrum  and,  above  all,  the  great  basal  ganglia 
■form  the  chief  seat  of  the  changes  in  chorea,  can  hardly  be 
doubted  in  the  present  state  of  the  facts.  Not  only  the  state- 
ments of  anatomical  histology,  but  the  clinical  facta  as  well  sup- 
port this  view.  Of  especial  importance  are  the  frequency  with 
which  the  choreic  symptonis  are  unilateral,  sometimes  in  associa- 
tion with  anaesthesia  of  the  skin,  and  the  transition  (although 
uncommon)  from  hemichorea  to  hemiplegia,  and  the  converse 
process  of  the  development  of  hemichorea  from  unilateral  palsy 
(Charcot,  Foote,  Weir  Mitchell,  Hughlings  Jackson) ;  also  the 
occurrence  of  unilateral  facial  palsy,  bearing  the  marks  of  cere- 
feral  origin,  appearing  at  the  same  time  and  on  the  same  side  with 
the  chorea,  and  disappearing  with  it  (Broadbent),  the  fn-qnent 
coincidence  of  the  chorea  with  disturbances  of  mind  or  disposi- 
pteon  in  all  degrees,  from  the  slightest  mental  indisposition  to  the 
severest  forms  of  mania  and  dementia  paralytica,  and  the  deve- 
lopment of  chorea  subsequent  to  inflammatory  processes  in  the 
contents  of  the  skull  (encephalitis,  meningitis,  tumors), 
m  In  presence  of  these  facta  we  cannot  attribute  a  decisive  value 
to  the  experiments  of  Chauveau,  Carville,  Bert,  Legros  and 
Onimus,  which  are  believed  to  show  that  the  choreic  changes  are 
situated  not  in  the  brain  but  in  the  spinal  cord.  We  believe  that 
■beae  experiments  only  render  it  probable  that  in  choreic  dogs 
the  spinal  cord,  /.  e.,  the  gray  substance  of  the  posterior  cornua, 
plays  an  essential  part  in  producing  the  phenomena,  but  do  not 
prove  that  the  brain  is  quite  unaffected,  and  that  the  case  is  the 
same  in  the  human  species.  And  still,  the  numerous  antopsies 
in  which  softening  of  the  cervical  cord,  or  hyperfemia  of  the 
cord  and  its  envelopes  is  found,  and  the  rare  cases  of  embolic 
processes  in  the  cervical  cord  (Tuckvvell),  or  interstitial  prolifera- 
tion of  nuclei  and  connective  tissue  (Rokitansky,  Steiner,  Mey- 
nert,  Elischer),  render  it  very  probable  that  the  spinal  cord  playa 
a  part  in  chorea  in  man  also.  How  frequent  these  changes  may 
be  in  proportion  to  those  of  the  brain  is  a  question  which  cannot 
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be  answered  until  we  have  a  fiilliT  series  of  careful  examinations 
of  the  j)athologieul   histok)gy  of    the   central    nervous    organs. 
The  same  is  true  of  the  changes  found  by  Elischer  in  peripheraL 
nerves.     It  is  I'eserved  for  those  observers  who  shall  have  the 
opportunity  of  examining  the  bodies  of  j>atients  who  die  in, 
chorea,  to  follow  out  the  changes  in  the  nerves  given  by  Elisioher. 

A  question  quite  as  hard  to  answer  as  the  preceding  is  tliat  a*- 
to  the  kinds  of  irritaihui  which  are  capabk'  of  producing,  o^~ 
wliich  are  required  to  ]>roduce,  sucli  momentous  disturbances.    ^H 

It  can  hardly  be  doubted,  after  the  cases  which  have  be€^^ 
published,  that  embolic  processes  may  act  as  irritant  caxises. 
The  enormous  frequency  of  the  coincidence  of  chorea  with  recent 
and  old  vegetations  of  the  valves,  which  has  been  placed  beyond 
a  doubt  l>y  numerous  autopsies,  permits  us  to  suspect  that  there 
exists  a  causal  connection  between  the  eedocarditic  and  the 
choreic  disorder  ;  and  anatomical  researches  have  demonstrated 
to  a  certainty  the  occurrence  of  very  small  embolic  jirocesses  in 
the  vessels  of  the  brain,  particularly  of  the  corpus  striatum  and 
thalamus,  and  once  in  those  of  the  cei-vical  part  of  the  spinal 
cord  (Tuckwetl).  True,  it  remains  doubtful  whether  the  relations 
of  endocarditis  and  its  results  to  the  irritative  disturbances  of 
tlui  brain  are  always  such  as  are  due  to  the  ]>roductioti  of  emlx)l- 
ism,  or  whether  there  may  not  be  some  other  sort  of  connection 
— perhaps  both  may  be  due  to  one  and  the  same  unknown  irri- 
tation. 

The  pathogenesis  of  rejlex  chorea  is  still  more  difficult  to 
understand,  if  we  retain  the  anatomical  changes  in  the  brain  as 
the  chief  basis  of  chorea.  We  need  only  refer  to  the  numerous 
cases  of  chorea  during  pregnancy,  which,  although  a  predisposi- 
tion commonly  exists,  yet  require  the  processes  in  the  uterus  to 
excite  them  to  action,  and  quickly  cease  after  delivery  ;  also  the 
cases  in  which  chorea  originates  in  peripheral  lesions  or  cicatri- 
cial contractions,  and  gets  speedily  well  after  excision  of  the 
latter  (Packard).  ' 

In  regard  to  these  pathogenetic  questions  we  find  ourselves  in 
tlte  same  position  as  in  regard  to  those  reffex  parah/sex  which 
occur  during  affections  of  the  intestine,  uterus,  bladder,  or  kid- 
ney, injuries  of  peripheral  nerves,  etc.,  with  this  difference,  that 
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the  obscurity  which  has  hitherto  prevailed  in  regard  to  the 
patliogenesis  of  irtlex  palsy  has  been  somewhat  lessened  l>y  the 
experimental  studies  of  the  last  ten  or  twenty  years,  and  espe- 
cially by  tbe  works  of  Gull,'  Kussmaul,'  Leyden,^  Feinberg,* 
Fischer,*  and  Klemra.' 

We  have  at  present  no  actual  proof  in  the  case  of  chorea  of 
an  anatomical  connection  between  the  peripheral  irritation  and 
the  lesion  of  the  cord,  such  as  may  be  considered  as  proved  in 
many  cases  of  so-called  retiex  paralysis  ;  but  the  assumption 
that  an  irritative  process  is  propagated  from  the  peripheral 
nerves  to  the  central  organs  has  obtained  some  support  since 
Elischer  demonstrated  delinite  changes  in  the  peripheral  nerves 
in  at  least  one  case  of  chorea,  and  since  the  experiments  of 
Klemm  and  the  clinical  observations  of  Lallemand,  Martinet  and 
Leyden  established  the  possibility  of  a  propagation  of  intlam- 
matory  conditions  from  the  peripheral  nerves  to  the  brain  and 
the  secondary  development  of  encephalitis,  etc.  It  should  in 
these  cases  be  assumed  that  the  irritative  processes  in  chorea, 
which  arc  propagated  from  tlie  periphery  to  the  spinal  cord  and 
brain,  and  diffuse  themselves  in  these  organs,  must  be  less  in 
degree  or  different  in  kind  from  those  of  neuritic  central  paral- 
jTsis,  as  thi-'ir  effect  is  so  different. 

P  We  have  no  positive  means  of  explaining  the  pathogenesis 
of  chorea,  when  caused  by  violent  psychical  impressions  (fright, 
anxiety,  etc.) ;  we  can  only  express  a  suspicion  that  these 
cases,  as  well  as  the  similar  ones  of  epilepsy,  depend  on  nutiitive 
disturbances  in  the  brain,  caused  indirectly  by  the  violent  action 
of  ])sychical  emotions  upon  the  vasomotor  centre,  and  directly 
by  the  anomalous  action  upon  the  vascular  currents  of  the  brain, 

which  proceeds  from  that  centre. 
i 

Qnf«  Hoepitol  Reports,  1861  and  IH83. 
WUizb.  med.  ZeitBchrift.  Bd.  IV.  S.  50  II.  1803. 
•  De  paraplegiia  urinariis.  Konigsberg,  1850.     Also,  Ueber  Reflexlahmungen,    Volk- 
mann't  Sammluug  kliniacher  Vortriig-c.  Ko.  2.  1870. 

t*  Ueber  Reflexlahmuugen.  Berliu.  klin.  VVocheDschrift.  No,  41.  1871. 
•  Ueber  Neuritis.  luang.  Diss.  KonijfRberg,  1809. 
*  Ueber  Neuritis  migraos.   loang.  Diss.  Strasburg,  1874. — Cf.  also  Leyden,  Klinik 
er  Nervenkraukheiten.  Bd.  II.   1.   S.  214  ff.  Berlin,  1875,  and   Erb,  Diseases  of  the 
Peripheral  Cerebrospinal  Nerves,  in  tbia  Cyolopsedia  (yolume  XI.,  p.  399  etseq.) 
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It  is  manifest  that  the  gravity  of  the  lesions  will  be  very  dif- 
ferent in  the  different  degrees  of  intensity  of  chorea.    The  autop- 
sies have  chiefly  been  made  in  severe  cases,  and  in  theni  the 
degenerative  processes  were  found  very  considerable.     In  th^ 
light  cases,  of  which  the  majority  recover  completely  in  two  oxr 
three  months  without  any  considerable  changes  in  the  psychical 
and  intellectual  sphere,  only  slight  and  perfectly  curable  dis- 
turbances can  be  supposed  to  exist.  ' 

The  sum  of  our  kuowlctlge  of  the  pathologico-anatomical  changes  is  so  smiiL  ~X 
that  it  is  scarcely  of  consequence  to  attcmjit  to  expliiiu  the  way  iii  wliich  they  ae  "• 
npon  the  fuiictious  of  the  central  nervous  aystcm,  but  I  will  give  in  this  place  tb^3 
view  of  one  of  those  best  acqa&inted  with  chorea,  namely  Broadbeut.     He  con.— 
siders  that  the  processes  in  chorea  are  always  such  as  merely  wenken  the  force  o'£ 
the  nervous  apparatus  without  destroying  its  structure.    Hence,  the  weakness  of  the 
muscular  force  and  the  dimination  of  sensibility,  so  common  in  chorea ;  hence,  the 
frequent  termination  in  paralysis.    He  gives  to  the  condition  of  the  system  the  name 
of  "  delirium  of  the  sensorimotor  ganglia  of  the  brain.''     In  ordinary  delirium 
imperfect  ideas  are  rapidly  evolved,  and  there  is  no  control  over  the  mental  pro- 
Cesses  ;  in  chores  the  control  over  the  motor  apparatus  is  wanting.     The  movements 
Are  excessive  iu  number  and  extent,  but  without  force  and  precision. 


Diagnosis. 

With  such  a  remarkable  group  of  symptoms  the  diagnosis 
of  chorea  ought  hardly  ever  to  be  difficult.  In  particular,  it 
is  hardly  possible  to  confound  it  witli  the  tremor  of  age,  of 
drinkers,  of  those  poisoned  by  mercury  and  lead,  or  with  paral- 
ysis agiians,  or  multiple  sclerosis  of  ike  brain  and,  cord,  if  the 
physician  has  had  any  e.vperience  in  nervous  diseases.  Tlie 
partial  spasms  of  single  muscles  or  groups  of  muscles  in  the 
region  of  certain  nerves,  c.  r/.,  the  accessorius  (external  bi-anch) 
and  the  facialis,  and  the  (Beach aftigungsnenrosen)  neuroses  of 
co-ordination,  connected  with  the  patient's  occupation,  such  as 
writer's  cramp,  cannot  easily  be  confounded  with  chorea  if  care- 
fully examined  ;  the  former  occupy  definite  regions,  and  remain 
confined  to  them,  while  the  latter  are  produced  only  by  the 
special  action  proper  to  the  avocation  of  the  patient,  and  (at 
least  in  the  beginning)  appear  only  iu  tiie  muscles  required  to 
perform  the  action.     I  therefore  think  it  needless  to  repeat  the 
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characteristic  symptoms  of  chorea  in  conjunction  with  those  of 
[other  neuroses. 

Prognosis. 

This  is  decidedly  favorable,  as  a  rule.  If  the  disease  appears 
during  the  period  of  bodily  development,  is  primary,  and  without 
complications — if  the  contractions  are  not  excessive  in  severity, 
if  sleep  is  good,  if  there  are  no  considerable  psychical  disturb- 
ances and  no  complications,  the  prognosis  may  be  set  down  as 
favorable.  It  becomes  dubious  when  the  violence  of  the  move- 
ments is  such  as  to  exhaust  the  patient,  and  when  they  continue 
during  sleep ;  when  very  little  food  can  be  taken,  when  there  is 
delirium,  collapse,  etc.  The  inactivity  of  remedies  which  are 
usually  eflScacious  may  also  very  properly  be  taken  into  account. 

In  determining  the  possibility  of  a  relapse,  in  any  given  case, 
we  are  entirely  without  resources,  except  when  there  is  a  decided 
tendency  to  the  disease  ;  hence  it  is  necessary  to  observe  caution 
in  giving  an  opinion. 

The  prognosis  of  a  relapse,  as  such,  is  less  favorable  than 
that  of  the  first  attack,  only  when  there  are  other  undesirable 
symptoms,  or  when  the  patient  is  pregnant ;  in  the  latter  class 
the  prognosis  is  decidedly  less  favorable  than  in  the  non-preg- 
nant. 

The  prognosis  of  symptomatic  chorea  in  diseases  of  the  brain 
and  spinal  cord  is  generally  doubtful,  and  in  each  case  depends 
on  the  gravity  of  the  original  disease. 
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Treatment 


The  treatment  of  chorea  has  passed  through  similar  changes 
to  that  of  epilepsy.  From  the  most  energetic  technocratic  [sicj 
treatment,  with  frequent  bloodletting  and  regularly  repeated 
purgations,  as  recommended  by  S3"denham,  to  the  most  com- 
plete therapeutic  nihilism,  which  afRrms  the  uselessness  of  all 
remedies  on  the  ground  of  the  theory  of  the  self-limited  nature 
of  the  disease,  we  find  all  stages  of  transition.  The  number  of 
remedies  recommended  and  used  during  the  last  few  centuries 
very  large. 
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In  general,  tlie  treatment  of  chorea  is  by  no  means  a  thank- 
less task.  Without  doubtj  an  intelligent  medical  action  is  of 
decided  nse,  and  in  many  cases  has  a  directly  curative  effect. 

We  wilJ  first  spt^ak  of  the  causal  treatment,  then  consider  th^ 
dietetic  precautions,  and  finally,  the  indications  and  the  effect*, 
of  the  most  important  physical  and  officinal  r^nu'dies. 

The  causal  indication  cannot  in  most  cases  be  fulfilled,  as  the 
fundamental  trouble  is  usually  quite  unknown  to  us,  and  when 
understood,  it  is  either  such  as  to  be  inaccessible  to  therapeutics, 
as  is  the  case  in  local  disease  of  tlie  brain  and  cord,  or  else  it  is 
only  an  indirect  cause,  which  gives  us  no  opportunity  of  exer- 
cising a  proper  curative  action  upon  the  chorea,  as  in  anaemia, 
chlorosis,  hysteria,  rheumatism,  endocarditis,  A  suitable  treat- 
ment of  these  affections  may  doubtless  exercise  an  alleviating 
effect  upon  the  symptoms  of  chorea — although  this  is  not 
always  the  case — but  it  can  neither  cure  nor  prevent  a  relapse. 
And  it  scarcely  needs  to  be  said  that  the  ph^'sician  has  but  little 
power  against  the  disposition,  when  created  by  hereditary  influ- 
ence, bad  education,  excessive  sexual  irritation,  and  self-abuse. 

The  application  of  venesection,  and  local  bloodletting  along 
the  spine,  the  application  of  derivatives,  the  methodical  use  of 
purges — all  these  have  long  been  given  up,  partly  as  useless, 
partly  as  injurious.  The  stools  must  of  course  be  regulat(?d,  if 
necessary,  and  intestinal  worms  be  got  rid  of,  but  these  steps 
have  usually  no  influence  upon  the  course  of  the  disease. 

It  is  very  important  to  regulate  the  enlire  regimen  with  care ; 
not  only  the  bodily,  but  the  mental  dietetics.  First  of  all,  all 
occasions  for  psychical  excitement  and  mental  or  bodily  exer- 
tion must  be  removed.  The  child  must  be  taken  at  once  from 
school,  and  all  head-work  at  home  must  be  stopped.  It  is  very 
advantageous  to  spend  a  long  time  in  the  country  or  on  the  sea- 
coast.  In  the  case  of  poor  patients,  the  effect  of  a  well-ordered 
hospital  apon  the  mental  condition,  the  appetite,  and  the  sleep 
is  very  good ;  they  enjoy  the  quiet  of  tlieir  surroundings,  the 
regularity  and  order  of  their  daily  life,  the  abundance  of  fi-esh 
air,  and  they  are  free  from  the  constant  apprehension  of  meeting 
with  acquaintances.  But  no  more  than  this  need  be  expected ; 
the  duiation  and  course  of  chorea  ai-e  seldom  affected  by  a 
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change  of  place  and  luibits.  If  self-abuse  la  pmctised,  the 
parents  must  be  informt-d  that  it  is  necessary  to  watch  the  child. 
The  nourishment  should  be  simple,  but  abundant  and  strong ; 
the  patient  ahould  spend  the  greater  part  of  the  day  in  the  open 
air,  as  far  as  the  weather  allows. 

Sleep  is  of  the  very  greatest  consequence.  A  quiet  and  suf' 
ficiently  long-continued  sleep  must  be  secured  by  avoiding  even- 
ing excitements,  stimulating  conversation,  and  too  late  meals, 
by  keeping  the  chamber  cool  and  dark,  by  preventing  noise  in 
the  patient's  neighborhood,  and  finally,  if  necessar}"^,  by  chloral 
hydrate.  This  medicine,  in  my  experience,  has  proved  an  extra- 
ordinarily valuable  remedy  in  the  treatment  of  chorea,  especially 
in  cases  where  the  violence  of  the  jerkiuga  interferes  with  falling 
asleep,  or  the  sleep  itself  is  disturbed  by  spasms.  If  the  inten- 
sity of  the  movements  exhausts  the  patient,  I  sometimes  give 
another  dose  during  the  daytime,  in  order  to  procure  a  few  hours 
of  sleep ;  this  usually  comes  very  speedily,  and  the  muscular 
disturbance  is  soon  quieted. 

The  amount  of  bodily  exercise  proper  to  be  taken  should  be 
judged  according  to  the  indications  of  the  special  case.  When 
the  chorea  is  violent  both  in  the  lower  extremities  and  the  trunk, 
walking  is  not  to  be  thought  of  ;  the  patient  must  sit  in  the  open 
ur  or  be  driven. 

■  As  to  the  methodical  gymnastics,  which  some  authors 
recommend  as  a  really  curative  procedure,  and  others  as  an 
adjuvant,  I  would  postpone  it  to  the  period  of  decline  of  the 
disease,  and  confine  the  patient  to  such  exercises  as  expend 
but  a  moderate  amount  of  force.  The  stimulation  of  the  will- 
power, which  is  produced  by  the  master's  word  of  command, 
and  the  fixing  of  the  attention  upon  the  gymnastic  exercises,  aid 
the  effect  of  the  latter  in  ordinary  cases,  according  to  Basse's 
experience.  It  need  not  be  said  that  such  efforts  must  not 
be  made  in  symptomatic  chorea  due  to  a  spinal  or  cerebral 
disease. 

■  We  come  finally  to  the  estimate  of  the  pharmaceutical  and 
physical  remedies  recommended  for  chorea.  There  are  great 
difficulties  in  the  way  of  forming  a  critical  judgment  of  the 
Activity  of  remedies  in  a  disease  whose  duration  is  so  variable, 


464 


VON   ZIEMSSEN. — CIIOHEA. 


whose  course  is  always  sul)ject  lo  spontaneous  remissions,  and 
which  so  often  jiasses  away  quickly  and  easily  without   any 
medication.     The  statistical  niuithod,  for  these  reasons,  must  b«* 
used  with  the  greatest  care,  and  the  literarj'  material  we  posses 
is  not  by  any  means  adapted  to  the  formation  of  statistics.     W& 
must  therefore  test  the  effe<'t3  of  remedies  in  each  individnaL 
case  us  object /veil/  as  possible,  with  careful  regard  to  the  indi- 
viduality of  the  patient.    The  disease  is  so  protracted  that  we 
have  a  chance  to  use  one  remedy  after  another,  and  to  compare 
tlieir  effects.    This  can  best  be  done  in  those  cases  which  have= 
lastfd  for  lliree  months  without  improvement.      Tlie  results  o^= 
the  numerous  experiments  which  I  have  made  in  this  mannei~— 
are  positive  in  respect  to  some  remedies  and  methods,  but  nega — 
tive  in  most. 

Of  the  so-called  fiPTfiines ,  arsenic  deserves  a  most  promi— 
n*'nt  rank.     Although  it  was  used  in  a  few  cases  at  the  begin- 
ning of  the  present  century,  it  owes  its  extension  to  tlie  warm_ 
reconnuendations  of  Romberg  (1.  c,  p.  533).      In  spite  of  this, 
I  am  convinced   that  the  admirable  eflfects  of  arsenic  are  far 
from  getting  the  credit  they  desei-ve,  in  text-books  and  in  daily 
practice. 

Tho  dissatisfaction  expressed  by  many  nuthors  in  regard  to  the  action  of  this 
remedy  may  be  traced  principally  to  the  sniallness  of  the  doses  used.  1  liavc  for 
many  years  given,  with  tho  best  effect,  and  with  no  bad  consequences,  double  the 
doses  mentioned  in  text-books  of  pharmacy  and  posology,  namely,  from  five  to 
eight  drops  of  Fowler's  arsenical  solution  for  children,  and  eight  to  twelve  drops 
for  adults,  three  times  a  day.  3Iany  patients  bear  these  doses  for  weeks  and 
months  without  the  slightest  gastric  disturbance;  others  lose  their  appetite  after 
u.'iing  it  for  a  time,  and  complain  of  pressure  in  the  pit  of  the  stomach  and  l>uming 
of  the  conjunctivip,  disturbances  which  disappear  after  a  few  days'  suspension  of 
the  remedy,  and  by  no  means  contraindicate  a  resumption.  I  have  never  obeerved 
any  severe  or  jirominent  disturbances. 

Let  it  be  remarked,  that  it  is  improper  to  jirescribe  so  powerful  a  remedy  in  the 
form  of  drops,  as  the  size  of  the  drop  is  greatly  dependent  on  the  form  of  the  edge 
of  the  vessel  it  is  poured  from. 

For  this  reason  I  strongly  advise  to  dilute  the  arsenical  solution  with  a  consider- 
able quantity  of  aromatic  water,  e.  g.,  cinnamon  water,  and  to  administer  it  from  a 
graduated  spoon  or  vessel. 

Steincr,  whose  observations  show  that  good  results  can  be  attained  with  small 
doses,  associates  the  arscnicAl  solution  with  opium  when  there  is  much  unrest,  con- 
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tinaing  during  sleep;  hm  formula  is:  Fowler's  solution,  ciglit  drops;  tincture  of 
opium,  sis  drops;  water,  four  fluid  ounces.  Four  tablespoonfuls  lo  be  taken  daily. 
Eulenburg  '  has  lately  recommended  tbe  use  of  Inrge  doses  of  areeuic,  aud  has 
proposed  tttbattaneout  injection  as  a  means  of  avoiding  gastric  disturbances.  At  the 
fame  time,  Lewis  Smitit*  made  a  similar  recommendatiuu.  I  have  treated  a  number 
of  cases  of  tremor,  paralysis  agitana  aud  chorea  witli  arsenic  injections  as  recom- 
mended by  Eulenburg,  but  tbe  painfuiness  of  the  iujectiona,  and  especially  tiio 
doratiou  of  tbe  pain,  wero  so  considerable  that  I  liad  to  give  thein  up. 

^For  joung  people,  who,  in  general,  bear  pain  badly,  tlie  subcutaneous  injection 
not  suitable,  especially  when  It  is  so  severely  painful  as  the  oue  spoken  of. 

The  favorable  action  of  arsenic  is  iisiialiy  manifest  in  a  week, 
and  two  weeks  are  almost  always  sufficient — providi.'d  that  the 
remedy  does  not  have  to  be  suspended  on  account  of  toxic  effects 
— to  reduce  the  symptoms  of  cliorea  to  a  miainium. 

In  several  obstinate  cases  I  have  been  able  to  obtain  the 
clearest  proofs  of  the  prompt  action  of  the  arsenic,  after  bromide 
of  potassium,  oxide  of  zinc,  electricity,  and  the  water  treatment 
had  been  employed  by  me  with  little  or  no  effect.  But  these 
were  all  idiopathic  cases.  It  must  be  decided  by  further  obser- 
vations, whether  the  favorable  effect  occurs  in  chorea  symp- 
tomatic of  affections  of  the  brain  and  spinal  cord,  and  in  reflex 
chorea.  The  trial  is  certainly  worth  making.  As  regards  the 
other  so-called  nervines,  some  have  praised  the  preparation  of 
zinc,  especially  the  oxide,  valerianate,  and  sulphate.  So  the 
nitrate  of  silver,  sulphate  of  copper,  and  other  copptT  salts,  sul- 
phate of  aniline,  bromide  of  potassium,  calabar  bean  and  its 
preparations,  strychnine,  valerian,  and  asafoetida. 


The  oxide  of  zinc  was  given  by  riufelund  in  doses  of  fifteen  grains  three  times 
a  day.  Steiner  combines  it  with  saccharatcd  carbonate  of  iron  in  cases  of  anfemia 
'  (*ac«harated  carbonate  of  iron,  thirty  grains;  osido  of  zinc,  twenty  grains;  sugar, 
two  drachms.  Make  into  a  powder,  of  which  a  knife-pointful  is  to  be  taken 
thrice  daily).  Sulphate  of  zinc  has  recently  been  praised  by  Butlin.*  Tie  begins 
with  small  doses  and  increases  to  emetic  doses,  but  as  soon  as  nausea  ia  produced, 
he  goes  back  to  smaller  doses,  or  suspends  the  treatment  entirely.  Improrcment 
is  said  always  to  occur,  often  cure. 


•  Zor  Thernpie  dea  Tremor  n.  A.  Paralysis  ag^tans.    Berliner  klin.  Wochenachrift, 
1872.    No.  4C ;  and  p  393  of  this  volume. 

*  Medical  Record.  1872.  »  Lanoct,  1871.     Na  17  and  18. 
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The  salts  of  copper  are  reported  by  Bergeret  and  Mayen^on '  as  haring  beei* 
asod  successfully  by  themselves. 

Sulphate  of  aniliue  hus  been  given  bj  Tumbull  in  doaes  of  from  three -qu&rtcr^ 
to  one  and  a  quarter  grains  thrice  a  day,  with  rej)orted  good  success;  but  Steiner'^e 
subsequent  experiments  gave  no  satisfactory  results. 

Bromide  of  potasaiuui,  much  recouunendcd,  especially  by  Dumont,  Gall»rd 
Hough,  Kesteven,  bus  lately  been  tried  carefully  by  Steincr'  and  m3'^Bt.-lf.     Ou^ 
results  eutirely  agree  in  this  point,  that  bromide  of  potassium  is  not  a  remedy  for  - 
chorea;  its  use,  even  for  seroral  weeks,  gives  rise  to  no  improvement,  or  bat  ^ 
trifling  amount. 

Among  the  preparations  of  calabar  bean,  the  powder  and  the  tincture  (five  part-^r 
of  the  bean  to  thirty-five  of  alcohol)  are  recommended  by  Hnrlcy  and  Ogle  a 
efficacious  in  doses  of  ten  or  twenty  drops  three  times  a  day.  Eserin,  the  activ 
principle  of  calabar  beau,  has  very  lately  been  tried  by  Bouchut '  in  487  cjiscj 
He  gave  it  pure,  sometimes  in  the  fornj  of  sulphate,  in  doses  of  from  onc-thir 
second  to  one-twelfth  of  a  grain  (for  children  from  seven  to  twelve  years  old),  fo 
a  considcra)>lc  period.  In  doses  of  ouc-twclfth  of  a  grain  it  gave  rise  to  pallor 
nausea  or  vomiting,  salivation,  sweating;  the  pupils  varied  in  their  behavior;  then 
was  a  very  uuplenBrtnt  paralytic  state  of  the  diiiphragm.  These  troublesome  sytnp 
toms,  which  lasted  from  one  to  three  hours,  were  never  observed  by  B.  after  di 
of  one- twenty- fi fill,  given  twice  or  three  times  a  day.  He  states  that  by  this  troat — 
mcnt  chorea  ivas  cured  iu  an  average  of  ten  days  {?).  Tliere  have  been  no  control — 
eiperimenta. 

The  use  of  strychnia  seems  to  have  been  entirely  given  up  since  the  unfavorable 
criticism  of  S5e  (1.  c,  p.  503)  upon  the  results  of  the  strychnia  exijcriments  made  by 
Rougier,'  Fouiliionx,'  and  Trousseau.'    There  is  hiirdly  any  mention  made  in  cur- 
rent literature  at  present  of  the  use  of  strychnia  iu  chorea.    It  is  probably  best  not^ 
to  resume  the  use  of  the  medicine. 

Hypnotics  and  anesthetics  may  be  entirely  dispensed  with  in 
slight  and  moderately  severe  cases ;  but  they  are  of  priceless 
value  in  extreme  cases,  where  the  excessive  muscular  restlessness 
and  sleeplessness  thrt?aten  to  exhaust  the  organism-  I  decidedly 
prefer  chloral  hydnite  ;  it  almost  always  acts  promptly  and 
surely  ;  by  day  or  night  a  dose  of  from  fifteen  to  eighty  grains  is 
followed  by  quiet  sleep  and  cessation  of  the  muscular  activity. 

'  Joum.  de  I'Anat.  et  de  Physiol.  1874.  1  seq. 
'Jahrh.f.  Kinderheillcunde.  IH.  1870.  p.  297. 
'  Bulletin  gt'ndr.  de  th<5rapeutique.  No.  IT.  1875. 

*  Rccherebcs  sue  la  morphiue  et  la  atryohnine.  Lyon,  184S. 
'  Gaz.  m6d.  Paris,  Oct»bre,  1846. 

*  Ball  de  rAcademie  de  M<3d.  Tom.  XIL  p.  397.  1846. 
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Other  authors  have  recommended  chloral  hydrate  in  severe 
oases,  as  Frerichs,'  Grairduer,"  Camthers,*  Briess,*  J.  Russel,* 
Bouchut,*  Verdalle/ 

Giiirdner  saw  a  case  of  diorea  in  a  girl  of  eight  years,  who  took  by  mistake  a 
doM  of  sixty  instead  of  twenty  grains  of  chloral  hydiate,  and  after  recovery  from 
licr  iutoxicatiun  was  found  to  have  entirely  lost  her  cburea. — Frericha  gave  it  la 
the  dose  of  eighty  grains  to  a  male  of  seventeen  years  -with  severe  chorea.  The 
result  was  a  rcfrcshintj  sleep  of  five  hours. — Russel  obtained  good  results  in  the 
fifth  month  of  pregnancy,  after  bromide  of  potassium  had  been  given  in  large 
dnsea  without  success. — Boucbut'a  patient  of  fourteen  aud  a  half  years,  with 
chorea  and  dementia,  took  forty-tive  grains  a  day  for  twenty-seven  days,  making 
in  all  somewhat  over  two  and  u  half  uunces,  spent  almost  tlio  whole  time  in  sleep, 
■ad  suffered  no  visible  bad  result-a  from  the  cklorul.  Improvement  appeared  from 
the  fifth  day  of  the  use  of  choral,  and  the  cure  wasi  complete  on  the  tweuty-eiglith 
day. 

Verdttlle's  patient  of  eleven  years  took  very  nearly  three  ounces  in  fifteen 
days.  The  improvement  l>cgaa  to  appear  on  the  first  day  the  medicine  was  given, 
or  the  fourteenth  of  the  discasa 

Tlie  fact  that  this  medicine  can  be  safely  entrnsted  to  non- 
medical persons  for  administration,  and  the  further  circum- 
stance that  its  hypnotic  effects  are  not  followed  by  any  bad 
consequences,  give  chloral  in  general  the  advantage  over  chloro- 
form. 

Chloroform,  which  was  often  employed  in  severe  cases  before 
Liebreich's  discovery  of  the  therapeutic  value  of  chloral,  is 
praised  by  most  authoi-a  of  the  former  time,  and  by  some  of  the 
present,  as  Grossraaiin,  Lowes,  Barclay,  Banks,  Ilasse,  Ritfer. 
The  inhalation,  practised  once  a  day  or  oftener,  and  curried  to 
the  point  of  half  or  total  narcosis,  is  preferred  to  the  internal 
Whether  choral  hydrate  is  to  make  chloroform  wholly 
ittpertiuous,  is  at  the  present  time  uncertain,  but  it  may  at  least 
be  said  that  the  latter  will  be  seldom  required. 


I 
I 

The 
■  the 


'  Dissertation  by  Fiiefc. 

•Glasgow  Med.  Jour.    1870.    p.  550. 

'Lancet.    1870.    p.  501.    April  3. 

«  Wiener  med.  Prewe.    No.  5.    p.  103.    1870. 

*Med.  Times  and  Gai.    Jan.  8.  1870. 

«  Ballet   gincT.  de  therap.    Fevr. ,  18Td. 

'Ibid,    Mara,  1873. 
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The  narcotics,  especially  opium  and  raoi-pliino,  are  found  to 
a<'t  much  less  favorably  than  the  auiesthetics,  and  in  general 
may  be  dispensi'd  with. 

Of  the  physical  remedies,  mention  should  be  made  of  electri- 
city  and  hydro-therapeutics. 

EffX'tricii}/  was  lirst  used  in  the  form  of  friction-electricity  by 
de  Ilaen  and  others;  afterwards,  in  the  form  of  the  induced 
current,  it  was  applied  by  Duchenne  to  the  nerve-trunks  and 
muscles,  and  by  Becquerel  to  the  skin,  It  is  said  with  good  effect. 
More  recently  the  galvanic  current,  from  theoretical  considera- 
tions, has  been  more  employed,  and  is  greatly  pniised  by  most 
electro-therapeutists,  as  Remak,  Benedikt,  M.  Rosenthal,  Oni- 
mus,  M.  Meyer,  Seeger,  and  others.  The  methods  in  which  it  has 
b<^en  employed  are  very  various.  Some  recommend  the  galvan- 
ization of  the  sympathetic,  others  that  of  the  spinal  cord,  others 
of  the  peripheral  nerves,  with  or  without  the  cord  ;  some  consider 
the  direction  of  the  current  as  important,  others  as  indilTerent. 
M.  Meyer  employed  at  each  session  from  twenty-four  to  thirty  sin- 
gle shocks  of  a  battery  of  thirty  elements.  All  praise  the  quiet- 
ing effects  of  the  galvanism  upon  the  muscular  contractions. 
and  the  rapid  improvement  from  one  session  to  the  next.  I  havi^ 
not  had  similar  success.  In  four  cases,  carefully  treated  with 
daily  applications  of  a  weak  current  along  the  spinal  column,  no 
ini])rovement  worth  nkentioning  occnrred. 

The  loaler  Irentmeni  has  also  been  urgently  recommended  by 
many  older  and  newer  authors  (Stiebel,  Dupuytren,  Hasse,  M, 
Rosenthal,  and  others),  bnt  the  methods  are  so  various  that  at 
present  it  is  impossible  to  form  a  proper  judgment  of  their  valuH. 
All  procedures  have  been  recommended,  from  the  protracted 
warm  bath — I  refer  especially  to  the  prolonged  hatha  at  26* 
(90'  F.),  with  or  without  sulphuret  of  potassium  (four  ounces  to 
a  liatli),  which  have  become  ver}^  popular  in  France  since  Baud*?- 
loi'ipiH— tn  the  cold  plunge-bath  and  the  cold  alTusion.  Judging 
frnm  my  own  experience,  I  should  give  the  decided  preference  to 
tlie  milder  procedure,  namely,  brief  rubbing  down  every  morn- 
ing with  wrung-out  cloths  (one  or  two  minutes,  temperature  1;"' 
or  16'  R.  [05°  to  68°  F.  ;]) ;  wvt  packing,  followed  by  a  short,  cool 
shower-bath,  and,  finally,  the  latter  w*ithout  packing.      This 
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method  is  more  likely  to  quiet  and  refresh  the  worn-out 
ban  the  heroic  procedures  of  the  douche,  the  cold  full 
id  half  bath.  But  I  will  not  say  that  my  small  observa- 
LS  been  sufficient  to  decide  these  points.  The  hydriatic 
L  of  treating  chorea  certainly  needs  further  exact  tests. 
3revent  relapses,  the  physician  should  advise  a  prolonged 
ce  in  the  country  or  the  mountains,  or  on  the  sea-coast, 
of  sea-baths  or  brine-baths,  social  stimulus,  and  the  care- 
oval  of  all  those  social  and  bodily  evils  which  have  been 
ed  at  large  under  etiology  as  favoring  the  development  of 
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ystcria  has  been  known  to,  and  doacribed  in  medicine  from  the  most  remote 
period.  If  one  were  to  cntimcwife  the  carlitT  writings  cm  llila  euliject,  nliiiost  tlio 
vhole  of  early  medical  literature  ivuukl  liuve  to  be  cited.  We  cuufiuu  our- 
Itlrus,  tbercforc,  to  mentiouing  a  few  of  the  more  ini|jort:iDt  works  of  the  sevea- 
fenth  and  eightc«ntli  centuries,  and  then  those  of  modern  literature.  (Exhaustive 
inot*tioiis  from  ancient  literature  are  to  be  found  cs|)cc)ally  in  DuhoW  Ilistoire 
9hilo»o[)h.  de  I'hypocliondrie  et  do  riiystdric.     Paris,  1833.) 

Syilenhatn,  Opera  niedica.  Ocneric,  173G. — Tk.  Willu,  De  morbLs  conrulsivia 
L  and  Affectionum  riutc  dicuntur  hysterica;  et  hypocliondr.  palliologia  spas- 
I  modica,  etc.  Op.  oinnin.  T.  III.  and  IV.  1700. — Siahl,  De  hypoch.-hyst.  malo. 
I  Halte,  1703.—  F.  Hoffmann,  Dc  morb,  hyst  vera  indole,  1733.— .«,  Whytl, 
^k  Obsonrations  on  the  nature,  causes,  and  cure,  etc.  London,  1783. — RauUn, 
^^IVaitC  dca  affect  vaporeuses.  1750. — /Vm mt",  Traite  dcs  affections  vapor,  dca 
deux  sexes.  2.  Cdit,  17().5. —  Tissot,  Traits  desi  nerfs  et  dc  leur  maladies.  1779. 
jOt  our  own  time,  the  following  of  tlie  larger  treatises  and  nionograjjha  are  to  be 
mentioned:  Louyer  VilienHay,  Traits  dcs  maladies  nerveusca  ou  vajieurii,  etc. 
1816.  —  Georffrt,  Dc  I'liypocbondrie  ct  de  rhyst(?rie,  1824.  —  Laymrl;  A 
treatise  on  the  nervous  diseases  of  women.  1840.— Z>«?/o/«,  the  above  mentioned 
work.  —  Landuxixy,  Traitd  complct  de  rhyatCrie.  184«.  —  Bracket,  Traitd 
do  I'hysKirie.  1847. —  VaJ*ntiner,  Die  Hysterie  und  thre  Ileiluiig.  Erlangen, 
18.52. — Briquet,  Traitd  clinique  et  thCrapeutique  de  rivystSrie.  Paris,  1850.^ 
Todd,  Clin,  lectures  on  pandysis,  cert,  diseases  of  the  brain,  and  other  aff.  of 
the  nervous  system.  1.S58. — Skey,  Hysteria,  six  lectures,  etc  London,  1667. — 
Amann,  Ueb.  d.  Einfluss  d.  weibl.  Geschlecbtskrankh.  nuf  d.  Nervcnsystem, 
mit  bes.  Berllcksiclit.  d.  Wesens  u.  d.  Erechein.  d.  Hysterie.  Erlangen,  1874. 
0.  Anfl.  —  Charcot,  Logons  sur  Ics  malad.  du  syst.  uerveus.  1872-73. — 
Farther,  the  chapters  on  this  subject  in  the  manuals  and  text-books  of  dis- 
eases of  the  nervous  system,  of  which  the  following  are  particularly  to  be  cited 
in  this  connection:  J.  Frnni%  Handb.  d.  Nervenkr.  Uebers.  1 843. — S/iitdrat, 
Tn\t6  dea  mal.   nerv.  1851.— Romberg,  Lehrb.  d.  Nervcnkr.  8.  Aufl.  1857. — 
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JIitBK,  Erankh.  d.  Nerrensystems  in  Handb.  d.  spec  Pathol,  a.  Therapie  t. Tit- 
chow.   2.  Aufl.   1801).  —  EuUnhury,   Lehrb.  d.  fiinctioncllun  Nerreukr.  W\ 
(ccmtftias  no  coinprchensive  description,  but  much  information  concerning  pw- 
ticular  Bymptoni3  of  the  disease). — Beitedikl,  Electrotberapic  18C8. — Hoaenthal, 
Ilanilb.  d.  Nervenkrank.    1870. — Duchcnnf,  De  T electrisation  localise.  3.  6dit 
1872.- — Ilammondf  A  treatise  on  dis.  of  the  nervous  systcni.  New  York,  1872.— 
Moreover,  tlie  text-books  and  manuals  of  psycliology  may  be  consulted,  which 
nearly  all  treat  more  or  less  exhaustively  of  hysteria,  and  also  the  handbuoiu 
of  ajjccial  pathology,  especially  those  of  C'arislatt,  "Wundtrlieh  and  others,  and 
the  sections  referring  to  our  subject  in  the  manuals  of  gynascologj,  of  which  I 
would  especially  mention:  Scanzt/ni,  Die  Krankh.  d.  wcil)l.  Bruste  und  llam- 
•werkzeuge,  sowio  die  dem  Wcibo  eigcnth.  Nerven-  und  Geisteskrankbeitcn.  hi 
KiifMi  B.  Rotlcrau,  Klin.  Vortrflgo  u.  s.  w.  1850. — Marion  Sims,  Clinical  nola 
on  uterine  surgery.     New  York,  1805. 
Of  the  numerous  papers  on  hysteria,  and  particular  symptoms  of  the  same,  which 
have  appeared  in  periodicals,  brochures,  or  dissertations,  I  would  cite  tlie  fol- 
lowing:  SiiwgoiciU,  Ueber  KranipITormcn  cigenthuml.  Art  und  dcrcu  VtrhSlt. 
zu  Scxualstor.  bci  wcibl.  ludiv.    Rust's  Magazin  f.  d.  gcs.  Heilkunde,    23.  £d. 
1827. — Mondiere,  Rcclierchcs  sur  les  I'ocsophagismc.     Arch.  gdnCr.  2.  Sir.  T. 
l.—Oendrxn,  ibid.  2.  S6r.   T.  XH.  (Anmsthcsio.)— /fonrot,  De  ranfsth&ie  et  da 
FhyperestliGsie   hyst.     Tlifese   de   Paris.    1847.  —  Zfeaw,  Recherches    clin.   sur 
I'anesth^sio,  etc.  Arch,  gdiifir.  4.  S6r.  T.  XVI.  1848. — Macario,  De  la  i>araly«ie 
hystCr.    Annal.  mGd.  iwych.    1844. — BehuUenherger,  Recherches  clin.  sur  la 
causes  organ.,  etc.     Gazette  mCd.  de  Paris,  1840. — Szokaltly,  Von  dcr  AnSs- 
tliesie  M.  llypi'i'iJithcsie,  etc.     Prager  Vierteljahrscb.    1851.    4.  Bd. — L.  Meyer, 
Ucb.  acute  todtl.   Hysteric.     Virchow's  Arch.     Bd.   9. — Latigue,  Sur  la  toox 
hystCr.  Arch.  gCnCr.   1831.  /"nrrof,  EUule  sur  la  sucur  de  sang,  etc.  Gaz.  hflxl. 
1830. —  Wttnihi-Ueh,  Ueb.  d,  Eigenmirme  am  Schluss  tixltlicher  Neuroscn.  Arch, 
d.  Ileilk.  18U4. — Lehreton^Dca  difierentes  variCtGs  de  la  paralysie  hyatCrique. 
Thbsedc  Paris.  18C8. — Rournetille  at  fyn/^'f.De  la  contracture  hyst^rique.  Paris, 
1872. — S«!/iw»,  Des  amblyopies  et  dcs  amauroBCs  hyst.     ThJjae  de  Paris.  1873. 
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works  on   Articular  ncuruaes:    Drotiie,  Lectures  illustrative  of   certain   local 
nervous  affections.    London,  1837. — Etmareh,  Ueber  Gclenkncurosen.    Kiel 
u.    Iladerslcbcn,    1872. —  Wernher,   Ueber  ncrvoso    Coxalgie.    Deutsche    Zcit- 
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ItUaigkeit  der  Splnalirritatiou.    Maiaz,  1840,  and  others. , 
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The  multlforra  symptoms  which  are  included  under  the  term 
iiysteria  may,  without  exception,  be  reeogtiized  as  the  conse- 
■qaences  of  a  functional  disturbance  of  the  nervous  system.  The 
disease  tlierefore  belongs  to  the  class  of  neuroses,  and  to  tltose 
neuroses  to  wliich,  in  the  absence  of  a  sufficient  knowledge  of 
their  anatomical  basis,  the  term  functional  must  still  be  applied. 
Hysteria  is  further  to  be  described  aa  a  general  neurosis,  for  its 
symptoms  allow  one  to  infer  a  participation  of  the  most  various 
portions  of  the  nervous  system — certainly  of  the  brain  and  spinal 
cord,  and,  with  much  probability,  of  the  peripheral,  and  par- 
ticularly also  of  the  sympathetic  nervous  system. 

The  most  constant  symptoms  of  hysteria  are  those  which  show 
a  condition  of  increased  irritability  to  physical  and  psychical 
Btimali.  A  peculiar  psychical  behavior  is  partly  an  immediate 
consequence  of  this  abnormal  irritability,  and  is  in  part  the 
expression  of  greater  disturbances  of  brain  power.  The  function 
also  of  motor  portions  of  the  nervous  system  is,  as  a  rule,  upset, 
partly  because  these  receive  an  increased  impulse  on  account  of 
the  exaggeration  of  sensory  irritability,  both  in  a  reflex  and 
in  a  psychical  manner,  and  partly  in  consequence  of  a  direct 
Jtexaltation  of  their  own  irritability. 

Pain,  neuralgia,  and  hallucinations  in  the  sensory,  and  con- 
mlsions  in  the  motor  tract  are  the  further  consequences  of 
increased  irritability. 

But  there  occur  in  hysteria,  not  only  the  symptoms  of 
increased,  but  also  those  of  diminished  irritability,  both  in  the 
Bensory  and  motor  sections.  Ana3st]»esia  may  take  the  place  of 
h^'peraisthesia,  paraly.sis  that  of  convulsion,  and  these  opposite 
conditions  frequently  exist  simultaneously  in  different  portions 
of  the  nervous  system. 

Finally,  there  occur,  as  symptoms  of  an  apparently  alto- 
gether different  nature,  those  of  altered  power  of  the  organs  of 
secretion  and  excretion.  Yet  these,  too,  may  undoubtedly  be 
recognized  as  dependent  upon  an  influence  of  the  nervous 
system. 
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including  all  these  various  symptoms  ia 
one  nnirorm  class  ot  disease  is  derived  from  the  frequency  ot 
their  sinuiltaneous  occurrence,  and  from  the  circumstance  that 
they  may  appear  and  vanish  alternately,  and  that,  seem  thej' 
never  so  obstinate,  and  apparently  quite  localized  in  any  given 
section  of  the  nervous  system,  yet,  ultimately,  they  can  always 
be  proved  to  dejiend  upon  the  general  condition  of  the  latter. 

Tlie  iulluences  under  which  this  condition  develops  itself  are 
various.  Sometimes  there  is  a  peculiar  reaction  {Heactlon) 
implanted  in  the  nervous  system  from  birth  ;  at  others  it  is 
caused  by  an  abnormal  quality  of  the  nutritive  fluid ;  again  it 
is  the  consequence  of  irritants  which  operate,  through  the  sen- 
sory nerves,  on  tlie  central  organs  ;  or,  finally,  it  results  from 
so-called  psychical  stimuli. 

The  circumstance  that  hysteria  occurs  more  frequently  in  the 
female  than  in  the  male,  and  that  different  physiological  and 
jyatliological  processes  in  the  female  genital  organs  have  an 
tmniistakuble  intiuence  in  its  production,  has  given  rise  to  the 
erroneous  assumption  that  hysteria  is  a  disease  exclusively 
peculiar  to  the  female  sex,  and  that  in  such  it  invariably  pro- 
ceeds from  disease  of  the  genital  organs  (hence  also  the  name,  no 
longi^r  to  be  got  rid  of,  from  'va-repa,  the  uterus).  Unmistakable 
as  ia  this  connection  in  many  cases,  it  merely  indicates  one  of 
the  various  ways  by  which  similar  functional  disturbances  of  the 
nervous  system  may  be  caused. 

Etiology. 

Only  in  the  minority  of  cases  of  hysteria  can  those  cans*' 
which  develop  the  predisposition  to  the  disease  be  separated 
from  those  which  cause  its  actual  outbreak.  Frequently  both 
occur  together,  or  that  which  in  one  case  stands  in  a  causal  rela- 
tion may  in  another  produce  the  predisposition.  A  separate 
enumeration  of  both  series  of  cases  would  therefore  only  lead  to 
tedious  repetition,  while  a  consideration  of  the  one  must  also 
show  its  varying  import  in  two  directions. 

We  comnience  with  tlie  consideration  of  the  differing  II 
h'dity  of  the  two  sexes  to  hysteria.    That  the  latter  ia  a  disease 
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occurring  with  preponderating  frequency  in  tlie  female  lias 
a!r*^Kly  been  jvoiuted  out,  as  also  that  it  is  not  exclusively  pecu- 
liar to  her.    In  fact,  all  the  t'luuai'teristic  a])pearancea  of  liystevia 
luay  occasionally  be  obstTved  in  nien^the  psychical  condition 
as  Well  as  the  sensory  and  motor  disturbances.     Nevertheless,  it 
is  difficiiit  to  supply  exact  infonnatioa  regardiiit?  the  relative 
frequency  of  this  occurrence,  as  there  exists,  in  general,  a  ten- 
dency to  restrict  as  much  the  diagnosis  of  hysteria  in  men  as  it 
is  usual  to  extend  it  in  women,  and  as,  in  consequence  of  this 
tendency,  hysteria  is  very  often  designated  hypochondriasis  in 
men,  and  hypochondriasis  hysteria  in  women.     One  can  there- 
fore only  ascribe  to  the  statistics  which  have  been  drawn  up 
regarding  the  dilTerent  sexual  tendency  to  hysteria  the  signiti- 
cance  of  a  general  approximatlou  to  the  actual  state  of  affairs. 

Thus,  Bn'quot  states  tli:U,  of  1,000  cases  of  hysteria  wiiicli  lie  in  iiiirt  ol>aerved 
liiinself,  and  in  part  collected  from  the  BtatemwUs  of  utlicra,  50  occurrud  in  men. 
Sij  aUo  he  found  the  rutio  ainong  the  predeccssore  of  the  hysterical  peraons  he 
observed,  viz  ,  204  hysterical  women  to  IJ  Jtysterical  men.  Thus  one  wuuld  have 
to  ossuino  a  tendency  to  the  dtseaau  twenty  times  gieuter  in  the  female  than  iu  llio 
male. 

We  can  only  at  present  conjecture  what  are  the  real  causes 
of  this  unequal  tendency.  In  each  case  we  niiist  distinguish  two 
modes  of  its  production,  viz.  :  there  niaj'^  be,  in  the  first  place, 
ng&ttilal  peculiar 'dies  which  render  the  nervous  system  of  the 
female  especially  liable  to  a  development  of  the  disease;  and, 
st'condh',  the  blame  may  be  inqiuted  to  acquired  coiidiiions, 
partly  due  to  the  physical  function  peculiar  to  womeHj  and 
partly  to  their  social  position. 

With  reference  to  the  first  point,  a  congenital  difference  of 
predisposition  in  the  two  sexes  Hows  immediately  from  the  fact 
that  even  in  childhood  hysteria  affects  girls  much  more  fre- 
quently than  boys.  Here,  at  all  events,  there  can  as  yet  be  no 
question  of  a  difference  of  physical  function.  The  significance 
of  tile  latter,  however,  shows  itself  undoubtedly  in  more  ad- 
vanced life,  when  we  see  how  frequently  diseased  and  excited 
conditinns  of  the  female  genital  organs  occasion  hysteria,  and 
how  a  tendency  to  the  same  diminishes  at  an  age  when  the  func- 
tion of  those  organs  ceasea 
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*T\].Q  frequency  of  the  appearance  of  hysteria  is  verj'-  different 
at  ditferent  ages.  In  chiklhood,  lung  before  puberty-,  ^vell- 
niarked  hysterical  pUeaomeua  uccur.  Briqnet  states  that  iix  ^o 
much  as  oue-fifth  of  all  cases  the  development  of  the  diseaa^ 
takes  jilace  before  the  twelfth  3- ear.  Although  the  correctness  of 
this  statement  has  been  nnich  doubted,  itappeai-s  to  me  from  my 
own  obsei'vations  to  approach  tolerably  near  the  truth.  On  tU« 
other  hand,  the  development  of  hysteria  at  an  advanced 
after  the  close  of  the  elinuicteric  period,  is  rare.  It  undoiibtt 
arises  most  frequently  at  puberty,  and  duiiug  the  follow 
decade. 

The  following  statistics  on  this  point  may  here  be  given ;  of  208  cams,  obscrrt^ 
by  Aiiiiuin,  10  occurred  at  au  Bge  bttwoen  eight  and  fifteen  years;  C2  between 
teen  and  twenly-five;  5>li  betvTcea  twtnty-fivc  and  tluity-five ;    81  between  lliir 
five  and  forty-live;   13  betwcaiii  forty-five  and  fifty-five j    and  5  between    fifty-: 
and  eevcnty.     Moreover,  in  tlic  following  tabic,  the  results  of  the  rcae&rchca 
Laudauzy,  Briquet  and  Scanzoni  arc  placed  together: 


Ontbreakaf  hjmterU  at  the 
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The  harmony  of  the  above  figures  is  by  no  means  sufficient  for 
furnishing  absolutely  certain  results  with  reference  to  the  fre- 
quency of  the  appearance  of  hysteria  at  puberty,  and  during  the 
succeeding  term  of  life,  till  the  commencement  of  the  climac- 
teric period.  Briquet  considers  the  period  of  puberty  as  by  f^^H 
the  most  favorable,  and  in  support  of  tliis  advances  the  fact  thaW^ 
of  his  426  cases,  221 — that  is,  more  than  half — developed  them- 
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selves  between  tlie  twelfth  and  twentieth  years  of  life.  The 
figures  also  of  Landouzy  agree  with  tliis,  while,  on  tlie  other 
hand,  according  to  the  statistics  of  Seanzoni  and  Anumn,  tlie  dis- 
ease occurred  most  frequently  in  the  third  and  fourth  decades. 
One  must,  however,  remeniber  that  both  the  latter  statistics  are 
the  result  of  gynsecological  practice,  and  tluit  an  nnnsuall}'  large 
number,  at  ail  events,  of  these  cases  of  hysteria  occurred  in  con- 
nection with  disease  of  the  genital  organs ;  and  further,  that 
these  latter  forms  develop  themselves  most  frequently  during 
that  period  in  which  the  gmital  function  is  most  active,  and  thus 
one  may  regard  the  results  attained  as  less  generally  applicable, 
and  rather  as  deciding  in  favor  of  Briquet,  Testimony  is,  hoAv- 
ever,  agreed  upon  this  point,  that  in  the  fifth  decade  the  devel- 
opment of  hysteria  is  much  rarer  than  in  both  the  preceding 
decades,  and  that  in  the  succeeding  period  a  much  more  marked 
diminution  takes  place. 

The  climacteric  period  itself  is,  as  a  rule,  considered  favor- 
able to  the  production  of  hysteria,  and  this  view  receives  the 
greater  probability  from  the  fact  that  the  various  psychical  dis- 
eases nearly  related  to  hysteria  develop  themselves  with  com- 
parative frequency  at  this  time.  From  the  statistics  given,  how- 
ever, no  support  is  gained  for  this  view. 

Among  the  most  important  causes  is  a  hereditary  llabUKy, 
which  may  produce  a  tendency  to  hysteria,  and  a  complete 
development  of  the  disease.  With  especial  frequency  does  an 
inheritance  of  like  tendencies  (gleichartige  Vererbung — Heredite 
similaire  of  Jlorel)  exist  here,  so  that  the  hysteria  of  parents  or 
forebears  generally  has  as  a  consequence  hysteria  of  the  off- 
spring. Particularly  does  the  transmission  of  the  disease  from 
mother  to  daughter  occur  with  great  frequency.  But,  moreover, 
the  various  other  nervous  disorders,  which  have  appeared  in  the 
forebears,  favor  a  disposition  to  hysteria  in  the  di?scendants,  just 
as  it  happens,  on  the  other  hand,  that  hysteria  appears  in  one 
generation,  and  epilepsy,  chorea,  insanity  in  the  next.  These 
relations  may,  from  direct  evidence,  be  recognized  in  numerous 
individual  cases.  The  study  of  mental  disturbances,  in  particu- 
lar, ha,s  furnished  a  mass  of  such  facts.  But  they  are  scarcely 
yet  to  be  expressed  in  definite  figui'es,  as  too  great  difficulties 
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•underlie  the  exact  arrangoment  of  all  the  peculiarities  of  a  snffi- 
cii'iitly  large  nurabyr  of  individual  cases.  Here  again,  on  account 
of  thij  im]>ortance  of  the  matter,  the  statoiuonts  of  Briquet  may 
bi'  ri'prodnced,  but  it  must,  at  the  same  tuue,  be  doubted 
whether  they  are  generally  applicable. 

Briquet  obtained  particulars  concerning  the  pornuts,  brothers  and  aistera  of  851 
hysterical  persons,  and  fuuml  tlmt  of  tbo»e  (in  all  numbering  1,103)  214  suffered 
from  hysteria  and  58  from  other  diseases  of  the  nen'ous  system.  Thus  in  all,  ner- 
Tous  diseases  were  proved  to  exist  iu  about  25  per  cent,  of  the  nearest  relatiTes, 
107  uoa-hysterical  persons,  whose  family  history  was  in  like  manner  examined,  had 
aiuonjj  TO-i  of  tlieir  nuarest  relations  (parents,  brothers,  and  sisters)  only  11  who 
sufft-rcd  from  hysteria,  and  4  from  other  diseases  of  the  ncrrous  system — that  is, 
ratiicr  more  thiin  2  per  cent. 

As  regards  tlic  diffarent  influence  of  fnthcra  and  mothers.  Briquet  found  that  of 
2S3  fathers  of  hyatcrtcal  patients  of  whom  he  could  obtain  accounts  0  had  suffered 
from  h3'stcriu  and  20  from  other  nervous  diseases,  "while  of  317  mothers  there  were 
103  cases  of  liysteria  and  0  of  other  diseases  of  the  nervous  system.  Farther,  thcro 
■were  many  more  who  suffered  from  hysteria  and  other  nervous  disorders  among 
the  sisters  than  among  the  brotlicrs  nf  the  hysterical. 

Moreover,  Briquet  proved  the  following  with  respect  to  the  female  dflscondants 
of  the  hysterical :  Of  hysterical  women  who  bear  daughters,  rather  more  than  the 
half  transmit  the  disease  to  ono  or  several  of  these,  and  again,  rather  more  than  a 
half  of  the  thiughters  of  the  latter  (i.  e.,  granddaughters)  also  become  hysterical. 
Iu  all,  tiien,  rather  more  than  a  fourth  part  of  the  female  descendants  of  the  hys- 
terical suffer  in  tlieir  turn  from  liysteria. 

A  conclusion  cannot  be  di-awn  from  Briquet's  statements  as  to  the  point,  among 
how  many  of  his  patients  generally,  inherited  couditions  of  any  kind  whatsoever 
existed,  but  it  is  certain  that  the  number  of  these  must  have  been  very  large. 
Amatin  has  recently  stated  that  in  208  ca9<is  of  hysteria  he  proved  with  certainty  a 
hereditary  tendency  1G5  times — that  is,  in  70  per  cent.  But  here  there  lacks  any 
more  exact  infonuatioa  concerning  the  nature  of  the  conditions  originating  the 
transmission. 


Difficult  to  State,  but  certainly  of  decided  influence  upon  the 
transmission  of  a  tenden<'y  to  hysteria,  are  such  peculiai-itieg  of 
the  parents  as  do  not  yet  come  undfr  a  definite  class  of  disease, 
but  which  nevertheless  indicate  an  abnonnal  condition  of  the 
Tier\'ous  system  :  unusual  irritability  and  sensitiveness,  a  ten- 
dency to  excited  behavior  (explosives  Handeln),  and  an  increased 
participatiun  of  tlie  nervous  system  on  the  occasion  of  variona 
bodily  ailments ; — in  short,  all  those  phenomena  which  one  is 
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wont  to  describe  collectively  as  the  expression  of  a  neuropathic 
disposition  or  nervous  temperament,  and  which  may  go  on  to 
b^'steria  and  other  diseases  of  the  nervous  s^-stera. 

Moreover,  various  weakly  conditions  in  the  parents,  arising 
from  chronic  diseases  or  otherwise,  seem  to  favor  the  develop- 
ment of  a  hysterical  tendency  in  children.  To  phthisis  espe- 
cially is  such  an  inHuence  ascribirid.  Privation,  insufficient 
nourishment,  and  further,  an  advanced  age  of  the  parents  at 
the  time  of  birth  opei-ate  similarly. 

The  transmitted  tendency  to  hysteria  may  for  long  remain 
latent ;  in  many  cases  it  requires  the  addition  of  a  further  cause 
to  effect  an  outbreak  of  the  disease  ;  in  others,  again,  the  con- 
genital taint  is  sufficiently  strong  to  develop  it  independently, 
sometimes  at  so  early  a  period  of  childhood  that  it  is  scarcely 
possible  to  discover  a  time  when  absolutely  no  sj'mptoms  of  the 
disease  existed. 

It  is  feasible  to  suppose  that,  with  so  singular  an  organization 
of  the  nervous  system,  peculiarities  of  physical  construction  are 
connected,  from  tlte  presence  of  which  a  disposition  to  hysteiia 
may  d  priori  be  recognized,  as  also  that  such  peculiarities  gener- 
ally, witliont  being  inherited,  may  give  rise  to  a  special  prone- 
ness  to  hysteria.  Yet,  Jiitherto  little  that  is  satisfactory  has 
been  discovered  upon  this  point.  One  nih-ets  with  tln^  hysterical 
t<?ndency  in  constitutions  the  most  various  ;  robust,  full-blooded 
individuals  as  well  as  the  weakly  and  poorly  nouris^hed  may 
be  affected  with  it,  and  also  those  of  a  perfectly  healthy  con- 
stitution. Nevertheless  the  greater  2>redisposiliou  of  loeakhj 
ecnstitutions  ia  not  to  be  denied,  just  as  we  shall  also  find  that 
acquired  conditions  of  dt^bility  favor  the  development  of  the 
disease.  Such  a  condition  also  probablj'  forms  the  connecting 
link  in  those  cases  in  wliich  debility  of  the  pai*ent  induces  hys- 
teria in  the  descendants. 

Certain  peculiarities  of  the  psi/ch/cal  consliiufion.  favor  more 
than  others  the  development  of  hysteria.  Particularly  such 
individuals  as  combine  with  a  lively  disposition  and  a  tendency 
to  powerful  and  changing  emotions  little  strength  of  will,  are 
prone  to  hysterical  ailments,  as  it  is  also  just  these  psychical 
peculiarities  which  appear  in  a  pronounced  manner  in  the  pic- 
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ture  of  complete  hysteria.     All  circumstances  which  favor  snch    , 
a  psychical  condition  also  favor  the  development  of  hysteri^H 
On  the  other  hand,  tlie  degree  of  intelligence  appears  to  be  quit^^ 
immaterial  in  this  relation.     The  disease  is  observed  to  develop 
itself  eqnally  in  persons  highly  gifted  mentally,  in  those  of  less 
capacity,  and,  finally,  in  the  actnally  imbecile. 

If  we  now  pass  to  a  closer  considci-ation  of  the  pJiysical  injlii 
ences  which  promote  a  developuient  of  the  hysterical  tendency, 
and  which  can  mature  an  existing  predisposition,  we  find  in  the 
first  rank  such  causes  operating  as  resnlt  in  a  permanent  and 
general  weakening  of  the  organism.  Primary  ancPinia  pro- 
gresses almost,  as  a  rule,  to  hysterical  symptoms  ;  but  one  does 
not  rarely  observe  secondary  antEmic  condiilcms,  which  develop 
thir-mselves  after  great  losses  of  blood,  after  (.exhausting  diseases, 
or  in  consequence  of  insufficient  nourishment,  also  giving  rise  to 
hysteria.  This  is  seen,  for  example,  during  convalescence  from 
severe  attacks  of  fever,  and  in  the  course  of  phthisis,  but  with 
e8])ecial  frequency  in  chronic  affections  of  the  stomach  and  abdo- 
men. Of  the  latter,  it  is  particularly  diseases  of  the/cmnle  geii- 
ital  orgaiis  to  which  a  distinguished  part  in  the  causation  of 
hysteria  has  at  all  times  correctly  been  allotted. 

The  influence  of  tliese  diseases  makes  itself  apparent  in  mai 
ways,  partly  thus;  that  the  chronic  derangements  in  the  nutri- 
tion of  the  entire  organism,  the  general  ansemia,  produce  an 
abnonnal  state  of  the  nervous  system.  There  is,  in  addition. 
however,  a  specific  inlluence.  The  peculiar  nervous  phenomena 
which  appear  in  otherwise  healthy  women  at  the  period  of  men-  i 
Btruation,  during  gestation,  and  in  consequence  of  the  exciti^H 
ment  connected  tlierewifh,  offer  a  proof  tliat  these  organs  posses^" 
an  especial  relation  to  the  nervous  system.  This  shows  itself 
none  the  less  plainly  by  the  fact  that  in  many  cases  of  pro- 
nounced hysteria  decided  exacerbations  of  existing  symptoms 
occur  during  menstruation  and  gestation.  Most  clearly,  how- 
ever, does  this  appear  in  those  cases  in  which  symptoms  of  hys- 
teria are  called  forth  by  irritative  pathological  conditions  in  the 
genitals,  to  alter  in  intensity  with  the  variations  in  these  condi- 
tions, and  to  vanish  with  their  cessation.  In  all  sncli  eases  the 
intluence  of  the  centi-a.1  nervous  system  is  unmistakable,  and  in 
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great  part  induced  by  the  centripetal  nerves  oC  tlie  sexnal  organs 
which  are  excited  by  pressure,  irritation,  or  intlammatory  pro- 
cesses. As  a  rule,  moreover,  the  circulatory  apparatus  is 
directly  implicated  at  the  same  time,  as  sometimes,  ou  account 
of  the  local  congestion,  and  the  losses  of  blood  in  consequence 
thereof,  anfemia  is  induced  in  other  parts,  and,  again,  owing  to 
a  failure  on  the  part  of  the  vascular  system  to  empty  itself  nor- 
oially,  plethora  and  congestive  phenomena  are  produced.  If, 
on  the  whole,  more  rarely  than  ana:!ratc  conditions,  nevertheless 
these  latter  states  of  abnormal  vascular liy  most  undeniably 
sometimes  help  to  develop  tlie  hysterical  tendency.  In  these 
rarer  cases  one  observes  the  symptoms  of  the  disease  disappear 
if  an  abundant  evacuation  of  the  blood  vascular  system  takes 
place.  One  must,  however,  be  cautious  not  to  deduce  a  condi- 
tion of  gpnorally  increased  vascular  fulness  from  attacks  of 
"rush  of  V)lood  to  the  head,"  whicli  appear  as  one  of  the  phe- 
nomena of  hysteria,  but  also  occur  in  antemic  subjects. 
^  Great,  however,  as  is  the  significance  in  hysteria  of  physio- 
Klogical  and  pathological  processes  in  the  female  genital  organs, 
Bit  must  nev«rtlu4ess  be  distinctly  stated  that  it  may  develop 
itself  quite  independently  of  their  influence.  Not  only  does  the 
occurrence  of  lij'steria  in  men  prove  this,  but  also  its  appearance 
ill  women  at  a  time  of  life  when  the  genitals  play  no  part ;  and, 
further,  the  circumstance  that  one  meets  with  it  in  mature  life 
without  any   trace   of    an  abnormal  condition   of  the  genital 

»  organs. 
Scanzoni  and  Aniann  found  among  the  hysterical  patients, 
wliom  they  examined,  nineteen  to  twenty  per  cent,  whose  geni- 
tals were  quite  healthy.  Tlie  statements  of  von  Franque  give  a 
similar  result.  As  in  the  practice  of  these  three  gynfpcologists, 
at  any  riitn,  cases  of  hysteria  with  disease  of  the  genital  organs 
occur  with  unusual  fr(>quency,  one  may,  according  to  these  state- 
ments, say  that  at  least  a  fifth  and  probably  a  much  greater  pro- 
portion of  all  hysterical  women  are  free  from  such  diseases. 
Prom  a  collection  which  Landouzy  made  of  the  reports  of  autop- 
sies, from  ancient  and  modern  literature,  it  appears  that  in  forty 
cases  of  hysteria,  thirteen  times,  that  is,  in  a  third,  changes  in  the 
nital  organs,  whether  the  uterus,  the  ovaries,  or  the  Fallopian 
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tubes,  were  absent.  It  must,  liowever,  be  determined  by  nrn 
more  extensive  statistics  whether  tliese  numbers  express  the 
ratio.  I  mysi.'lf  believe  from  personal  experience,  though  I  can 
not  give  figures,  that  on  investigation  the  presence  of  disease  ol 
the  genital  organs  will  be  proved  in  scarcely  a  half  of  all  byst 
leal  cases.  It  must,  moreover,  be  emphatically  stated  that  even 
wlien  they  are  present,  these  disea.ses  frequently  play  the  pari 
of  an  exciting  cause  to  a  pre-existing  tendency  to  hysteria  ;  am 
finally,  that  they  may  also  make  their  appearance  as  quite  acci 
dental  complications.  Conversely,  as  regards  the  frequency  of 
the  occurrence  of  hysteria  with  affections  of  the  genital  ui^;an?, 
the  statements  of  different  gynecologists  on  this  point  vary  so 
extremely  one  from  another  that  we  must,  in  the  meantime, 
refrain  from  drawing  any  conclusion  on  this  head.  Statements 
regardiug  the  significance  of  different  kinds  of  disease  of  the  sex- 
ual organs  are  more  agreed.  Thus,  it  is  generally  stated  that  it 
is  the  most  serious  disorganizations  of  the  genitals  (cancer  of  tlie 
uterus,  etc)  which  furnish  the  smallest  percentage  of  h^'stericul 
patients,  while  of  women  affected  with  versions  and  flexions  of 
the  womb,  as  well  as  with  clironic  inflammatory  conditions  of 
that  organ  and  the  ovaries,  a  comparatively  large  number  snffer 
from  hysteria.  This  is  also  not  rarely  observed  in  pei-sons  with 
an  imperfectly  developed  uterus,  and  one  sees  it  likewise  in 
those  whose  uterus  is  altogether  wanting. 

Of  especial  significance  in  any  case  are  the  processes  in  the 
genitals  during  gestation,  delivery,  and  lying-in,  both  from  the 
direct  influence  which  they  exercise  upon  the  organism,  a: 
from  the  numerous  diseases  of  the  sexual  organs  which  follow 
th^ir   train.      Scanzoni  states   that,  of  217  hysterical   patien' 
whom  he  had  treated,  165,  or  75  per  cent.,  had  been  puerjxn- 
and  that,  of  the  latter,  not;  less  than  65  per  cent,  had  borne  cl 
dren  more  than  three  times. 

Mendnml  disiurhances,  even  without  disease  of  the  genita' 
organs,  occur  in  many  hysterical  women,  witliout  its  being 
always  possible  to  state  in  how  far  they  precede  or  cause  the  dis- 
ease as  an  independent  funcfional  disturbance,  or  whether  they 
are  merely  to  be  regarded  as  a  symptom  and  consequence  of  i 
At  any  rate,  long-continued  metrorrhagias  may  give  rise 
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lysteria  by  means  of  the  exhausted  conflitions  which  they  bring 

)Ut    But,  as  above  stated,  the  increased  vascular  f  ulhiess  and 

egularities  of  circulation,   caused   by  a  suppression  of   the 

lenses,  can  likewise  influence  the  nervous  sj'stem  in  a  similar 

lanner. 

That  liysteria  cannot,  as  formerly  believed,  be  exclusively 
p*virginuai  et  viduarum  affectio,"  is  satisfactorily  proved  by 
rhat  has  been  said.  But  there  are  undoubtedly  cases  of  liys- 
prior  in  wluch  the  noii'fjraiijication  of  the  sexual  appetite,,  i.  e., 
pxual  abstinence,  ext-rcises  a  certain  influence  as  an  exciting 
luse.  Especially  in  the  case  of  young  widows,  who  were 
)nnerly  in  the  full  enjoyment  of  sexual  gratification,  and  in 
lose  women  who,  from  impotence  on  the  part  of  their  husbands, 
mnot  obtain  the  said  gratification,  does  the  disease  sometimes 
ievelop  itself,  and  may  be  cured  under  circumstances  which 
emove  the  cause. 

More  frequently,  however,  than  sexual  abstinence  does  sexual 
Wer- irritation,  particularly  that  induced  by  onanism,  cause  the 
isease.  It  is  also  the  latter  agency  which  is  found  with  com- 
irative  frequency  to  be  causal  iu  cases  of  hysteria  in  men. 
'Moreover,  in  them  chronic  diseases  of  the  urethra  and  jjrostnte 
—Seem  to  play  a  part.  Yet  there  are  no  corresponding  statuments 
^kctant  with  reference  to  the  frequency  of  these  relations  (in 
^pian),  as  there  are  with  regard  to  those  analogous  in  the 
^female. 

The  last-mentioned  causes  of  hysteria  are  in  no  case  to  be  re- 

irded  as  operating  more  than  in  a  purely  physical  manner  ;  but 

herewith  there  is  always  observed  a  simultaneous  influence  acliug 

a  directly  psycliical  manner.     Psychical  influences  genenilly, 

[Operating  in  part  independently  and  parth'  in  conjunction  with 

I>hysical  causfs,  have  the  most  im])ortant  bearing  upon   the 

jjievelopment  of  tlie  hysterical  condition.     On  this  point,  it  may 

said,  as  a  rule,  that  persistent  mental  emotions,  es})ecially 

lose  of  a  depressing  nature,   operate  in  this  way.      Tlie  sad 

fnse  of  failure  in  one  of  the  objects  of  life,  which  so  often,  in 

irticular,   affects  childless  women  and  old  maids  ;    iu  other 

ises,    love-sickness  and    jealousy  ;    in    others,   the   feeling    of 

injured  vanity  and  wounded   pride ;    in  others,   self-reproach 
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because  of  secret  sins ;  and,  finally,  grief  and  anxiety  on  accoant 
of  all  the  possible  accidents  and  relations  of  life,  are  a  few  of  tlie 
more  important  emotions  in  question,  which  need  not  be  farther 
particularized.  The  effect  of  these  varies  extremely,  according 
to  the  previous  condition  of  the  psychical  soil.  The  more  sen- 
timentality there  exists,  and  the  less  the  individual  is  accns- 
tomed  to  repress  his  feelings,  the  more  easily  do  these  assume 
a  pathological  character  and  influence  the  whole  state  of  the 
nervous  system.  Tlit're  are,  however,  psychical  excitations  bo 
jiowerful  as  to  overcome  an  otherwise  perfectly  healthy  con- 
stitution. Tlius,  one  sometimes  observes  hysteria  suddenly 
ai)i)ear  in  persons  hitherto  healthy,  after  very  violent  excitement 
from  fright  and  fear,  or  after  very  acute  mortifications  and  inju- 
ries of  one's  sense  of  honor,  especially  after  rape.  Much  more 
fretiuently,  however,  all  these  influences  are  but  the  exciting 
caust's  of  an  outbreak  of  the  disease  (already  existing)  or  of  some 
of  its  paroxysms. 

From  all  that  has  been  said,  it  is  clear  how  gr^t  an  influence 
educathm  may  have  both  upon  the  repression  and  upon  the 
development  of  the  disease.  By  means  of  appropriate  physical 
and  moral  training,  the  pr(>dispot*ition  to  disease  may  be  extin- 
guished, just  as,  conversely,  the  tendency,  existing  only  in  a 
slight  degree,  or  not  at  all,  may  be  artiflcially  roused.  All  influ- 
ences which  favor  i)hysical  debility  are  active  in  the  latter  direc- 
tion ;  that  is,  both  a  too  delicate  nurture,  by  which  a  necessary 
degree  of  robustness  fails  to  be  imparted  to  the  body,  and  a  too 
Spartan  rearing,  which  exacts  efforts  beyond  the  power  to  per- 
fonn  them.  Both  extremes  are  also  pernicious  in  a  moral  sense. 
By  too  great  indulgence,  pusillanimity  and  peevishness  are 
fostered,  which  prepare  the  way  for  hysterical  phenomena ;  by 
undue  rigor  and  intimidation,  such  violent  disturbance  of  the 
feelings  may  be  calh'd  forth,  that  exalted  irritability  of  the 
entire  nervous  sj'stem,  coupled  with  indecision  of  character,  is 
the  result,  cahnilated  to  favor  the  disease.  An  unsettled,  crotch- 
ety education,  however,  now  exceeding  in  one  direction  and 
again  in  another,  is  fraught  with  the  greatest  danger.  In  schools, 
and  particularly  in  girls'  boarding-schools,  the  foundation  of 
hysteria  is  likewise  often  laid.     Especially  dangerous  are  too 
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fgreat  demands  upon  the  mental  capacity,  overburdoning  with 
lessons,  and  at  tlie  saino  time  stimulating  an  over-diiveu  anibi- 
L tion.  The  want  of  sufficient  phyt>ical  exercise  also  follows  this 
l-a  second  pernicious  element,  and  frequently  enough  it  is  Just 
ty  tills  injudicious  manner  of  life  that  the  inclination  to  mastur- 
bation is  awakened. 

The  iutlueuce  of  a  faulty  education  in  tlie  development  of 
bysteria  cannot  be  fully  estimated,  if  one  does  not  take  into 
[account  a  co-operating  circumstance,  which  we  lind  even  at  a 
Linore  mature  age  as  a  causal  element  of  hysteria,  viz.,  the  rise  of 
\an  imiiatlnti  impulse.  Hysterical  mothers  transmit  not  only  the 
of  disease  to  theu*  children ;  they  also  favor  its  develop- 
lent  by  education  and  by  their  own  example.  Above  all,  it  is 
those  symptoms  which  occur  in  paroxysms,  especially  convul- 
■sions,  which  provoke  imitation.  But  the  whole  mode  of  feeling 
and  thought  also  transfers  itself  from  continued  intercourse. 
As  in  children,  so  also  sometimes  in  nui-ses  who  have  for  a 
length  of  time  attended  hysterical  patients,  this  so-called  imita- 
tive infection  is  operative ;  or  in  other  patients  who  have  been 
nursed  beside  sucli ;  and,  above  all,  in  people  who  have  been  the 

I  accidental  witnesses  of  an  hysterical  attack.  In  this  way  an 
actual  epidemic  of  liysteria  may  take  place,  as  is  shown  by  the 
convulsive  epidemics  of  former  ages,  and  the  less  extensive 
attacks  of  the  same  nature  which  occur  in  hospitals,  cloisters, 
factories,  girls*  schools,  etc.,  at  the  present  day. 

Moreover,  one  usually  finds  this  sort  of  infection  only  opera- 
Ktive  in  such  individuals  as  are  already  otherwise  disposed  to 
hysteria,  and  the  epidemic  spread  of  the  diaease  is  usually 
ushered  in  by  general  predisposing  influences.  Thus,  as  a  rule, 
want  and  misery,  in  consequence  of  war  or  the  ravages  of  dis- 
ease, or  owing  to  the  failure  of  crops,  and  famine,  have  cleared 
the  way  for  those  convulsive  epidemics  which  have  appeared 
and  spread  through  whole  districts  and  populations,  usually  in 
connection  with  great  political  and  religious  disturbances.  In 
the  limited  epidemics  in  hospitals,  debility  resulting  from  other 

•  diseases,  as  well  as  the  enforced  inactivity,  are  to  be  taken  into 
account  as  co-operative  elemeots.  In  educational  institutions  it 
is  the  defects  already  mentioned  in  the  physical  and  psychical 
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roglme  which  may  induce  tlie  tfiidenry  simultaneously  in  a  larg« 
number  of  persons. 

Attempts  to  establislx  a  special  tendency  to  hysteria  in  cer- 
tain classes  of  the  ]>opulation,  especially  in  certain  ranks  and 
callings,  have  as  yet  led  to  no  positive  results,  although  without 
doubt  a  difference  of  disposition  niiist  arise  from  a  variety  ol 
external  circumstances,  A  definite  intiuence  of  nationality  and 
climate  has  also  as  yet  failed  to  be  proven. 


Palhohgical  Anatomy  and  PatJiogeaesis. 


One  can  only  speak  of  changes  in  the  conti-al  nervous  system 
in  a  negative  sense.  Though  we  discover  it)  a  few  excej)tional 
cases  grosser  lesions  of  the  brain  and  spinal  coi-d  of  various  kinds, 
yet  these  can  only,  in  the  most  favorable  cases,  be  regardtni  as  a 
few  of  many  iiifluences  under  which  like  functional  disturbances 
occur.  In  otlier  cases,  again,  it  is  certainly  only  a  question  of 
accidental  complications,  as  palpable  diseases  of  the  nervous 
system  develoji  themselves  in  individuals,  who  are  liysterical 
independently  of  such.  The  farther  possibility  of  a  gradual  de- 
velopment, from  long-continued  hysteria,  of  structural  changes, 
in  portions  of  the  nervous  system  which  at  first  were  only 
abnormally  active,  requires  more  proof,  and  as  yet  facts  are 
wanting. 

The  cases  of  Charcot,  in  which  after  long-continued  '*  hysteri- 
cal "  contractions,  sclerosis  of  the  lateral  columns  of  tlie  spinal 
cord  was  found,  appear  to  argue  in  favor  of  this  view,  and  it  is 
not  to  be  denied  that  here  it  was  not  merely  a  question  of  com- 
plication in  the  afore-indicated  sense.  Even  in  cases  of  acute 
fatal  hysteria,  changes  in  the  central  nei-vous  system  have  failed 
to  be  discovered. 

That  some  alterations  in  the  nature  of  the  nervous  system 
must  be  at  the  foundation  of  its  altered  function  cannot  be 
doubted.  But  whether  we  are  to  expect  that  those  changes 
affect  the  structure  of  the  nerve  elements,  or  only  have  reference 
to  its  chemical  and  molecular  constitution,  cannot  yet  be  stated. 
It  is  quite  as  possible  that  the  microscojie  may  at  some  time 
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live  as  information  concerning  the  nature  of  this  condition  as  it 
is  that  no  information  may  be  derived  frotn  this  source. 

One  can  therefon:*,  in  the  mwintime,  only  discover  the  basis  of 
hysteria  in  an  "abnormal"  condition  of  the  nervous  system^ 
which  can  only  be  determined  by  its  symptoms.  But  this  con- 
dition, from  what  we  know  of  the  etiology  of  the  disease,  may 
be  one  either  ituplantcd  in  the  nervous  system  from  birtli,  or 
acquired  partly  by  sensory  irritation  and  partly  from  the  opera- 
tion of  an  abnorrual  quality  of  blood.  It  develojjs  itself  most 
■powerfully  when  all  these  intiuences  combine. 

All  theories  of  hysteria  which  attribute  its  origin  exclusively 
to  the  genital  organs,  are  falhicious,  whether  it  be  that  tho  cou- 
necti(m  is  explained  as  reflex  from,  or  due  to  changes  in  the 
blood  of  those  organs.  These  causes,  however,  may  well  play  a 
considerable  part  in  the  production  of  particular  symptoms. 

In  the  oldest  theories  of  hysteria  the  uterus  exclusively  acted  as  a  "  primiim 
movens"  to  the  disease.  Tlie  unciuut  Qreuk  physicians  gave  it  crtdil  for  wandering 
tlirougb  the  whole  body,  aud  produciiiij  by  pressure  on  different  organs  syuiptoms 
of  disease  in  the  latter.  When  Galen  demonstrated  the  iiupossiliility  uf  such 
migrations,  the  oiiinion  arose  tliat,  by  the  retention  of  seminal  fluid  or  bbiud  in  the 
uterus,  a  pernicious  influence  w;i»  exerted  upon  tho  whole  organism.  Sometimes 
this  was  effected  by  a  decomposition  of  the  duids,  sometimes  l)y  the  inva^iun  of 
burtful  gases  (Vaporcs),  and  again,  by  prcesuro  of  the  distended  uterus  upon  the 
Rirrounding  nerve  distribution  (per  cousensuiii).  Later,  this  explanation  was  geue- 
iftiized  so  that  irritative  conditions  of  ttic  sexual  organs,  as  a  whole,  were  supposed 
to  be  at  the  foundation  of  hysteria — a  view  which  was  last  defined  by  Romberg 
thus:  hysteria  is  a  reflex  neurosis  caused  by  genital  irritation.  All  these  theories 
contain  a  particle  of  truth,  as  they  arc  founded  upon  a  knowledge  of  particular  and 
frequently  operative  causes  of  hysteria.  That  t]>ey,  however,  do  not  sufRce  follows 
from  all  that  has  been  stated.  The  other  view,  that  the  disease  has  Us  root  in  the 
Aerroue  system,  and  may  be  developed  iu  this  by  the  most  varied  external  influ- 
■Qcea.  has,  since  the  time  of  Sydcnhain,  gained  more  and  more  adherents,  and  may 
«t  present  be  said  to  he  that  which  is  almost  universally  enterlntned.  Opinions 
Concerning  the  essence  of  the  disease  have  truly  been  diverse.  Sydenham  considered 
In  ataxy  of  the  emotions  in  the  bruin  to  be.  its  biisis.  Pomme  thouglit  it  was  caused 
ky  a  hardening  fRacomissemcnt)  of  the  nen"es.  It  cannot  be  said  that  the  ideas 
*e  now  form  of  a"  peculiar  constitution  of  tho  nerve-elements"  are  much  clearer 
thoso  connected  with  the  expressions  quoted,  when  thoy  first  came  into  use. 

Finally,  the  question  is,  In  what  portions  of  the  nervous  sys- 
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tern  have  we  to  look  for  the  seat  of  the  iiidividual  sympUmT 

We  meet  with  undoubted  brain  symptoms,  not  only  in  great 
disorders  of  coiisciousnesa  during  hysterical  attacks,  but  much 
more  commonly  and  more  constantly  in  the  almost  never  absent 
(though,  of  course,  present  in  very  varying  degree)  exaltatioua^ 
of  psychical  irritability,  ^f 

This  liuds  expression  not  only  in  the  subjectively  felt,  power- 
ful excitement  of  emotion  on  little  provocation,  but  also  in  a 
series  of  convulsive  movements  perceptible  objectively,  and  tak- 
ing place  involuntarily.  The  following  are  merely  exaggerations 
of  the  motor  symptoms  accompanying  the  affection  even  in 
healthy  people,  viz.  i  alterations  in  the  heart's  action  and  in  the 
respiratory  movements,  spasmodic  contractions  in  the  digestive 
canal,  ciamps  in  the  most  widely  differing  portions  of  the  exter- 
nal muscular  system. 

The  same  phenomena  inay  also  in  such  cases  be  called  fort 
by  means  of  purely  sensory  srimulation. 

Here,  tlien,  we  have  to  do  with  diseased  rejli-x  actions  of  dif- 
ferent kinds,  whose  reflection  takes  place  in  the  bi-ain,  and 
whose  cause  is  conjecturally  to  be  sought  for  in  a  condition  of 
exalted  irritabiliiij  in  the  sensory  portions  of  that  organ.  The 
luillucinatious  occurring  in  many  cases  also  prove  the  existence 
of  such  a  condition.  Further,  we  find  a  still  greater  participation 
of  the  brain,  in  states  of  more  complicated  mental  disturbanc^^^ 
taking  place  in  the  hysterical.  ^| 

We  have  now,  however,  to  consider  whether  all  the  symp- 
toms of  hypr^rfpsthesia,  pain  and  spasm  occurring  in  hysteria, 
are  to  be  referred  to  an  affection  of  the  sensoiy  portions  of  the 
brain.  This  may,  indeed,  be  possible,  but  it  does  not  appear  al- 
together probable.  Against  it  particularly  docs  the  circumstance 
speak,  that  frequently  in  the  hysterical,  by  stimulation  of  the 
circumscribed  hypera3sthetic  and  painful  spots,  strong  local 
reflex  actions  are  given  rise  to  in  their  neighborhood,  and  that, 
then,  by  a  continuation  of  the  stimulus,  a  gradual  spread  of  the 
movements  follows,  in  a  numner  exactly  resembling  the  theory  of 
reflex  actions  in  the  spinal  cord.  It  is  therefore  probable  that 
some  hysterical  hyperfcsthesiaa  and  reflex  spasms  are  to  be  attrib- 
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nted  to  a  condition  of  increased  irriiabilUy  in  I7ie  sensory  por- 
tions of  the  .spinal  cord.  This  conditiun  may  txteud  ovtT  tlie 
■whole  length  of  tlie  spinal  cord,  or  exists  only  in  souie  jjarts  of 
it. 

The  pains  and  hypenosthesias,  howevtjr,  occurring  in  ]>artic- 
ular  vertebrae  in  many  hysterical  jieojile,  have  erroneously  been 
produced  aa  the  proof  of  such  an  irritative  condition — tlie  so- 
called  spinal  irritation.^  Vertebral  pains  may  be  absent,  even 
when  the  signs  of  increased  irritability  mentioned  are  distinctly 
present.  Tlie  tender  vertebra}  also  do  not  by  any  means  always 
correspond  to  those  portions  of  the  spinal  cord  wliicli,fnjm  other 
symptoms,  we  must  consider  to  be  specially  irritable.  The  pain- 
ful vertebra  frequently  alters  its  i)osition  withf^nt  being  acc(jm- 
panied  by  other  changeH.  In  line,  it  mny,  as  well  as  other  pains, 
owe  its  origin  to  a  purely  peripheral  irritation. 

Lastly,  it  is  possible  that  in  the  hysterical  there  also  occurs 
an  exaUed  irrilahih'ty  of  (he  'peripheral  sensory  nerxes,  which 
is  accompanied  by  symptoms  quite  similar  to  those  of  increased 
irritability  of  the  spinal  cord,  viz.,  by  pain,  hypersesthesia  and 
reflex  spasms.  Direct  proof,  however,  of  aflfections  of  this  kind 
does  not  exist.  But  more  tlian  once  already  fatal  errors  have  been 
committed  in  this  respect,  in  tlie  case  of  hysterical  patients,  as 
circumscribed  and  very  obstinate  pains  in  peripheral  portions  of 
the  body,  especially  in  the  extremities,  have  bwn  considered 
evidence  of  peripheral  disease,  and  it  has  been  attempted  to 
remove  them  by  amputation  of  the  part.  The  unaltered  continu- 
ance of  such  pains,  even  after  repeated  amputation  (in  one  case 


'  Under  the  term  spinal  irritation  hare  been,  and  indeed  still  are  olaesed,  all  poosible 
qrmptoms  which  one  bclieTes  may  be  referred  to  an  irritative  condition  of  the  Rpiaal 
card!.  Hence,  eonietimes  Tertebral  pain  ;a  regarded  as  a  symptom  iiathognomnnic,  and 
in  itself  proving  the  presence  of  that  oonditioQ  (by  some,  indeed,  pain  in  the  vertebne 
Ir  called  spinal  irritation),  and  again  other  conditioiui,  the  moHt  widely  differing,  pains 
and  bypemsthesio!,  convulsians  and  paralyser,  even  psychical  Ryniptoma  of  all  kinds, 
are  regarded  as  evidences  of  spinal  irritation,  so  that  the  latter  constitutes  in  a  great 
measure  the  clinical  picture  of  hysteria,  and,  in  part,  al«o  that  of  bypochoadriosis. 
The  irritation  itself  is  partly  looked  upon  as  a  purely  nervous  condition,  and  ia,  in  part, 
referred  to  bypera3mia  of  the  Kpinal  cord.  Hinnmoiid  has  recently  expressed  the  belief 
that  it  may  be  explained  by  atwmia — und  that,  too,  a  special  antomia  of  the  posterior 
oolumns.     There  is,  however,  as  Little  proof  for  th«  one  view  as  for  the  other. 
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Mayo  on  this  account  undertook  exaiticulation  at  the  lup-joint) 
Las  afToided  t!ie  certain  pioof  of  its  having  been  merely  a  case 
the  exeentric  ti-ananiission  of  central  irritative  conditions. 

Nevertheless,   it  must  not  be    considered    impossible    tbs 
peripheral  nerves  may  also,  iu  cases  of  hysteria,  be  brought 
into  a  state  of  altered  seuhiibility. 

Tliut  which  applies  to  hyperajsthesias,  is  also  applicable 
anaesthesias.     The  impediment  to  conduction  may  be  situated 
the  most  various  portions  of  the  sensory  tract.    It  is  a  pru 
probable,  that  cases  of  weli-marked  unilateml  anaesthesia  ar 
caused  by  changes  in  the  brain  itself.     On  the  other  hand,  the_ 
circumstance  that  (even  in  cases  of  unilateral  anesthesia)  th^ 
anjL'stlietic  parts  occasionally  lose  at  the  same  time  retiex  irr 
tability,  only  points  to  the  fact  that  iu  the  periiiheral  portion 
the  tract  likewise,  there  exists  an  impediment  to  conduction, 
either  in  the  spinal  cord  or  in  the  sensory  nerves  themselves. 

The  motor  may  in  part  he.  considered  a  diiect  consequence 
the  sensory  irritative  phenomena.    The  brain  a-s  well  as  the  spina 
cord  claims  the  agency.     But  it  is  extremely  probable  that 
portion  of  the  spasms  which  occur,  result  from  a  direct  increas 
of  the  motor  irritability  without  such  a  sensory  excitation.    Th$' 
proof,  at  least,  of  a  sensory  stimulus  standing  in  a  causal  rel*^ 
tion  is  not  often  obtained.    These  spasms  may,  however,  arisflj|| 
sometimes  in  the  brain  and  sometimes  in  the  spinal  cord.     Nor. 
finally,  is  the  opinion  unjustihable,  that  the  increase  of  reliex 
irritability  is  in   some  cases  to  be  ascribed  to  the  suspension^ 
of  the  normal  reflex  inhibition  proceeding  from  the  brain. 

Lastly,  hysterical  paralyses  are  not  to  be  localized  with  absc 
lute  certainty.     That  hemiplegias  proceed  from  the  brain,  anc 
paraplegias  from  the  spinal  cord,  is  argued  for  by  the  analog 
with  cases  in  which  there  is  anatomical  change  in  these  parts, 
is,  however,  ju.st  as  easy  to  imagine  that  the  converse  is  true,  and' 
most  probable  that  both  occur.    TinU  the  impediment  to  conduc--, 
tion  may  be  situated  in  the  peripheral  motor  nerves  is  improba 
ie  from  the  fact,  that,  even  after  the  long-continued  existenc 
ht  such  paralyses,  no  changes  in  the  electrical  in-itabilit}'-  arise. 
Some  hysterical  paral^'ses  again  seem  to  belong  to  the  category 
of  reflex  paralyses.    Hysterical  contraction,  it  has  already  been 
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mentioned,  is  regarded  by  Charcot  as  the  evidence  of  an  afFection 
of  the  lateral  columns  of  the  spinal  cord. 

Whether  we  are  to  regard  changes  in  function  of  the  vaso- 
motor and  secretory  nerves,  which  play  a  distinj^uished  part  in 
many  cases  of  hysteria,  merely  as  dependent  upon  the  central 
disturbances,  or  whether  peripheral  alterations  of  function  also 
occnr  in  such  cases,  is  not  decided  ;  the  latter,  however,  is  not 
improbable. 


Symptoms. 

General  Description  of  the  Disease. 

The  symptoms  of  liysteria  develop  themselves  in  the  majority 
of  cases  so  gradually,  that  it  is  difficult  to  predict  a  dehnite 
result.  The  first  symptoms  are  generally  those  of  increased 
psychical  iri'itability  and  peevishness,  with  which  hyperaesthesias 
and  conditions  of  excitement  in  the  region  of  different  senses 
and  exaggei-ated  retlex  phenomena  are  associated.  In  other  cases 
H.  the  latter  changes  take  place  first,  and  the  psychical  alteration 
shows  itself  later.  Frequently  many  years  jjass  before  others 
are  added  to  these  s^nnptoms ;  but  often  also  antesthesia  and 
paralysis  develop  themselves  early,  in  particular  pai'ts  of  the 
body. 

■  There  is  another  series  of  cases,  in  which  the  disease  seems  to 

■  begin  suddenly,  and  to  be  accompanied,  too,  by  one  of  those  fits 
which  so  often  appear  in  the  further  course  of  hysteria.  Closer 
investigation  shows  that  in  the  majority  of  these  cases,  prodro- 
mic  symptoms  have  already  occurred  for  a  longer  or  shorter 

—  period,  and  that  the  fit  merely  signifies  a  rapid  culmination  of 
^certain  groups  of  symptoms.  As  an  appreciable  external  cause 
is  frequently  at  the  bottom  of  the  attack,  and  as  thereafter  the 
collective  hysterical  symptoms  are  as  a  rule  more  distinctly  pro- 
nounced than  formerly,  the  mistaken  idea  easily  arises  that  the 
(whole  disease  has  commenced  suddenly. 
In  a  smaUer  number  of  cases,  however,  it  does  actually 
develop  itself  suddenly,  or  at  least  within  a  few  days  or  weeks, 
in  people  previously  quite  healthy.     These  are  cases  in  which  it 
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is  induced  by  very  violent  moral  sliocks,  or  great  physical 
exhaustion  (loss  of  blood,  severe  febrile  diseases,  and  so  on). 

In  their  further  course  the  attacks  referred  to.  which  consist 
partly  of  more  or  loss  general  convulsions,  and  partly  of  pecu- 
liar psychical  disturbances,  may  play  so  prominent  a  role  as  to 
appear  to  constitute  tlie  entire  clinical  jjicture,  so  that,  on 
superficial  observation,  all  symptoms  of  disease  may  seem  to  be 
absent  in  the  intervals  between  thrm.  In  other  cases,  after  the 
attacks,  widespread  paralyses,  contractions,  anaesthesias,  and  so 
on,  develop  themselves,  or  those  already  existing  are  aggi-avated. 
In  yet  otiier  cases,  the  attacks  are  less  violent,  and  separated  by 
long  intervals,  and  it  is  just  in  these  intervals  that  severe  hys- 
terical eyniptoms  dt^velop  themselves,  compared  with  whicli  the 
attacks  are  of  less  importance.  Finally,  there  are  numerous 
casf^s  of  hysteria  in  which  distinct  tits  are  altogether  absent. 

The  various  symptoms  of  hysteria  are  developed,  as  these 
short  statements  indicate,  in  the  most  confused  alternation, 
simultaneousl}'^  and  in  succession.  It  is,  therefore,  impossible 
to  adliere  in  the  description  to  the  order  of  their  appearance  ; 
one  can  onl}-  arbitrarily  enumerate  them  one  after  another,  and 
so  point  out,  as  far  as  possible,  the  frequency  of  particular 
symptoms  and  their  mutual  relations.  Sometimes  all  these 
symptoms  are  observed  in  a  single  case,  and  thus  produce  an 
extremely  varied  and  multiform  clinical  picture.  In  other  cases 
only  some  of  them  are  present,  but  these  are  of  so  much  the 
greater  obstinacy  and  persistence.  It  will  not,  however,  be  pos- 
sible to  maintain,  in  accordance  with  these  differences,  the  exist- 
ence of  different  forms  of  hysteria,  distinguished  by  the  predom- 
inance of  one  or  other  symptom,  as  by  menns  of  the  various 
transitions  which  occur,  the  connection  of  individual  cases  will 
be  proved.  Never  absent  are  the  peculiar  alterations  of  psychical 
functions,  to  which  particular  disturbances  of  sensibility  and 
motion  stand  in  the  closest  relation.  Around  these  the  remain- 
ing symptoms  group  themselves,  according  to  the  intensity  and 
general  prevalence  of  the  disease. 
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Description  of  Particular  SymptoTns. 

Disorders  of  Sensibility, 

"VVe  commence  with  the  phenomena  of  increased  sensible  irri- 
tability. 

Hi/percesthesia,  in  one  form  or  another,  is  never  absent  in  the 
course  of  hysteria.  General  hypenesthesia  is  met  witli,  affecting 
all  the  senses,  as  well  as  that  limited  to  the  region  of  particular 
senses  or  portions  of  the  same.  But,  as  in  other  diseased  condi 
lions,  so  in  hysteria,  that  ionw  of  liysteria  which  consists  in 
an  especial  acnteness  of  sensory  perception  is  less  frequently 
met  with  (increase  of  differentiating  sensibility  [Unterschiedsexu- 
plindlichkeitl,  diminution  of  reflex  contraction  [ReizschwelleJ). 
As  a  rule  tliat  form  is  most  frequently  ])resent  (also  called 
hyperalgia  and  hyperalgesia),  which  is  distinguished  by  an 
aggravation  of  the  various  kinds  of  pleasui-e  and  aversion  called 
forth  by  sensory  stimuli.  If  this  condition  exists  in  greater 
intensity,  pleasure  disappears  altogether,  and  stimuli  generally 
perceptible  by  the  senses  produce  discomfort  and  pain. 

Not  rarely  such  a  degree  of  hypenesthesia  is  only  prodaced 
hj  stimuli  of  a  particular  kind.  There  are  some  sensations,  to 
others  indifferent  or  pleasant,  which  in  the  hysterical  produce 
the  highest  degree  of  discomfort  (Idlosyncrasie) ;  so  also  there 

vjjue  particular  stimuli  which  are  to  others  a  matter  of  indiffer- 

"ence,  or  unpleasant,  and  which  awaken  pleasure  in  the  hysterical 
and  are  by  them  eagerly  sought  after  (Pica). 

Finally,  with  the  hyperfesthesta  to  sensory  impressions  there 
is  always  coupled,  in  greater  or  less  degree,  a  similar  condition 
towards  psychical  emotions.  Such  also  a^  have  no  connection 
with  previous  conceptions  are  accompanied  by  exaggerated  sen- 
sations of  desire  or  repugnance  —  a  psychical  JiypercEsthesia 

^exists. 

^  In  all  cases  in  which  considerable  increase  of  the  sensible  irri- 
tability takes  place,  the  outbreak  of  subjective  sensory  excite- 
ment is  also  observed,  that  is,  an  excitement  which  appeai-s  with- 
out appreciable  irritation  of  the  peripheral  sensory  apparatus. 
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Accordingly  there  occur  witli  great  frequency  in  the  hysterical, 
not  only  jMi his  and  neuralf/ias,  biit  ivlso  true  haUucinations, 

JlyperastJtesia  in  the  region  of  the  organ  of  sight  is  some- 
times so  considerable  that  the  patients  are  obliged  to  avoid  every 
bright  light,  and  as  far  as  possible  to  betake  themselves  to  dark- 
ened rooms.  A  peculiar  sensitiveness  to  particular  colors,  espe- 
cially to  red,  is  observed  in  some  hysterical  people,  who  consider 
other  colors  pleasant.  Stibjectice  ligM-p7ienomena  of  a  simple 
kind,  flashes,  sparks,  and  so  on,  appear  occasionally  before  the 
attacks.  More  complex  a]"ipearauces,  heads,  figures,  landscapes, 
etc.,  occur,  as  in  the  case  of  nervous  persons,  generally  before 
going  to  sleep,  but  sometimes  also  during  the  day,  as  so-called 
phantasms,  whose  subjective  nature  is  recognized  without  trouble. 
True  visiunarg  halhicinations  a]>pear  particularly  in  attacks  of 
ecstas\^  These  are  more  distinct  and  are  often  not  recognized, 
even  after  the  cessation  of  the  attacks,  as  a  subjective  phenom- 
enon. They  may  occur  at  the  commencement  of  convulsive  afi 
tacks,  and  occasionally  also  on  the  eve  of  all  paroxysms. 

When  patients,  in  consequence  of  their  abhorrence  of  light, 
remain  for  a  lengthened  period  in  dark  rooms,  there  arises,  from 
their  dwelling  in  a  feeble  light,  the  caiiability  of  detecting  varia- 
tions in  the  latter.  From  this  one  must  not,  of  course,  conclude 
that  an  increase  in  the  acuteness  of  vision  has  taken  place  in 
consequence  of  the  disease,  although  such  is  undoubtedly  the 
case  in  some  instances.  On  the  other  hand,  it  is  a  matter  of 
knowing  or  unconscious  deception  when  hysterical  people  ar^i 
said  to  have  read  with  their  eyelids  quite  closed.  ^H 

Many  of  the  hysterical  are  extremely  sensitive  to  excilaiioni 
of  the  sense  of  heari^ig.  They  are  annoyed  by  any  loud  note, 
and  often  by  the  slightest  sounds.  In  this  condition  the3-  are 
frequently  aware  of  events  unobserved  by  the  health}',  and,  as 
with  the  sense  of  sight,  a  greater  acuteness  of  the  hearing  may 
be  artificially  induced  by  the  strictest  avoidance  of  all  ])ossible 
sounds.  But  here  also  there  occur  cases  of  actual  exaggeration 
of  this  faculty  in  consequence  of  the  disease.  As  subjective  sei 
sations  frequently  met  with,  are  to  be  mentioned  ringing,  bln\ 
ing,  roaring,  and  so  on,  which  especially  ]<recedo  the  s]»asmodic 
attacks.    Phenomena  analogous  to  the  visionary  phantasmaia  are 
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rer.  But,  again,  trin^  hallucinations  of  hoaring,  like  thosf  of 
fht,  occur  as  well  in  ecstatic  conditions  tis  in  otlier  more  com- 
plicated hysterical  disturbances.  Tlipy  Treii^uently  constitute 
^he  transition  which  leads  to  detinite  mental  aberrations, 
y  The  senses  of  smell  and  of  laate  are  with  especial  frequent-y 
the  seat  of  well-marked  idio.synci-asies,  whereby  the  capacity  at 
the  samo  time  increase!^  of  detecting  substances  repugnant  to  the 
taste  or  smell,  even  when  these  exist  in  the  smallest  possible 
quantity.  With  this  aversion  to  certain  materials,  which  convey 
to  others  a  pleasant  scent  or  taste,  the  patients  as  a  rule  unite  a 
peculiar  preference  for  some  tastes  and  smells,  Avhich  are  either 
'■  %  matter  of  indilference  to  the  healthy,  or  to  which  they  have  an 
actual  dislike.  Tliua  it  happens  that  the  hysterical  eagerly 
devour  chalk,  coal,  sealing-wax,  and  other  such  things,  and  have 
a  df'cided  inclination  for  repellant  odors,  such  as  assaf<Ptida,  and 
the  like.  Cases,  too,  of  actual  increase  in  the  acuteness  of  the 
sense  of  smell  are  known.  Thus  Amann  relates  the  case  of  a 
lady  wlio  eonld  detect  the  odor  of  cherries  in  a  room,  and  who 
could  distinguish  persons  by  smell.  Hallucinations  of  taste 
and  smell  are  not  rare  in  the  simpler  forms  of  hysteria.  In 
more  complicated  cases  they  greatly  encounige  the  development 
of  erroneous  ideas. 

As  in  all  these  sensory  regions,  so  also  in  the  case  of  the 
senses  of  locality  (Ortsinn),  touch  and  temperature,  a  positive 
increase  of  sensibility  is  a  compamtively  rare  phenomenon.  In 
some  well-attested  cases,  however,  a  refinement  of  the  sense  of 
touch  seems  to  have  been  present,  by  means  of  which  the  patiente 
could  recognize  persons  and  objects  by  feeling  them,  with  an 
accuracy  not  met  with  in  the  healthy.  In  some  cases  too,  as 
Eulenbnrg  has  correctly  pointed  out,  the  perception  of  a  pulsa- 
tory movement  at  different  parts  of  the  body  proves  a  condition 
of  increased  sensibility  at  these  points — that  is,  when  this  move- 
ment itself  is  not  exaggei-ated.  Many  of  the  cases,  described 
in  the  literature  of  the  subject  as  those  of  so-called  refineninnt 
of  the  sense  of  touch,  evidently  rest  upon  a  fallacy. 

Yet  in  almost  no  hysterical  person  is  there  absent  the  symp- 

.exaUed  senftihUit^f  fo  pain  in  somt'  pnrt/on  of  the  skin 

deeply  Ideated  partu,   with  and  wif/ioid  sponta neons 
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pairus  in  the  same.  The  position  and  distribution  of  cuianeom 
Jil/perastJiesia  varies  extremely  in  individual  cases.  Som»'limes 
it  is  distributt>d  over  the  entire  surface  of  the  body,  anj'  move- 
ment is  uncomfortable  to  the  patient,  and  in  sutue  cases  it 
induces  general  reflex  convulsions.  In  other  cases  the  skin  of 
particular  extremities  only,  of  one  half  of  the  body,  or  of  differ- 
ent portions  of  the  trunk,  is  affected.  Sometimes  in  the  midst 
of  hypeKBSthetic  regions  there  are  irregularly  circumscribed 
anasthetic  portions,  or  parts  normally  sensitive.  The  greatest 
increase  of  sensibility  frequently  exhibits  itself  on  distinctljr 
defined  portions  of  the  skin,  especially  on  the  head  and  back. 
On  merely  touching  such  places,  the  patients  feel  as  if  they  were 
hurt,  and  were  pierced  with  needles,  or  biu'nt  with  glowing  \voxi. 

Objectively  there  is  as  a  rule  nothing  peculiar  to  be  remarked 
in  such  portions  of  the  skin,  either  as  regards  vascularity  or  in 
any  other  respect. 

The  spontaneous  pains  in  the  skin,  which  occur  with  and 
witliout  liyperajsthesia,  frequently  assume  the  character  of  fieu- 
ralgia,  of  which  all  known  forms  may  arise  as  a  result  of 
hysteria. 

Of  more  deeply  seated  parts,  the  muscles  and  fasciie  are  very 
frequently  the  seat  of  hypera^sthesias  and  pains  (myosalgi^. 
myodyni.e) ;  moreover,  such  affections  do  not  rarely  occur  in  j 
the  periosteum.  In  the  latter  case,  if  hyperfesthesia  of  the  skin 
is  not  at  tlie  same  time  pi"esent,  patients  frequently'  onh'  become 
aware  of  the  condition  in  consequence  of  accidental  pressure 
(knocks)  on  movement,  or  from  examination  specially  directed 
to  the  part. 

Painful  affections  of  the  internal  organs  are  combined  in 
many  ways  with  those  of  the  outer  coverings.  They  will  be  con- 
sidered together  in  the  description  about  to  be  given  of  abnormal 
scnsation.s  in  particular  regions  of  the  body,  as  on  account  of 
\\v'\y  immediate  connection  with  spasmodic  phenomena  tht^^ 
must  not  be  confounded  with  these.  ^H 

Headache^  m  one  form  or  another,  appearing  periodically, 
is  ahst^nt  in  but  few  of  the  h^'sterical.  After  the  attack  many 
coaiphiiti  of  a  vague,  confused  tWliiig  in  the  whole  head,  and 
with    this    there   is   frequently   coupled  a  smart  hypenesthesia 
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i  the  scalp,  in  consequence  of  which  combing  or  gently  pulling 
pen  the  liair  becomes  unendurable.     The  niuecles  which  are 
ttached  to  the  galea  aponeuiotira.as  wull  as  Ihis  structure  itself, 
ay  also  be  the  seat  of  severe  pain.     Such  also  atfects  the  teui- 
ral  and  cervical  muscles.     Moreover,  in  the  hysterical,  neurai- 
as  of  the  different  branches  of  the  tiftli  and  of  the  occipital 
erves  occur,  and  yet  more  frequently   than  these,   hemicrania, 
hicli  is  very  apt  to  appeur  at  the  menstrual  period.     An  affec- 
ion  evidently  very  closely  related  to  hemicrania  is  that  winch 
as  been  already  described  hy  ancient  physicians  as  Clnmi,<i  hys- 
tericus.    Instead  of  the  pain  of  hemicrania,  difficult  to  localize 
and  spread  over  the  entire  half  of  the  head,  olavus  is  character- 
ized by  a  sharply  defined,  boring,  gnawing,  and  burning  pain, 
which,  as  a  rule,  has  its  seat  in  quite  a  limited  area  at  the  to]3  of 
the  head,  somewhat  to   the  side  of  the   sagittal    suture.     Like 
hemicrania,   this  pain,   otherwise  not  of   frequent   occurrence, 
makes  its  appearance  very  commonly  at  the  menstrual  period, 
and  also  as  a  n^sult  of  trivial  psychical  excitations  ;  it  is  accom 
panied  by  general  discomfort,   a  feeling  of  faintness,  sickness, 
and  vomiting,  and  lasts,  as  a  rule,  for  a  few  days,  and  in  rare 
cases  for  several  weeks. 

Pains  and  almormul  snisfitiomt  acvwv  iit,  l?ie  rrfjiim  of  the 
\roal,  both  in  the  skin  and  in  mure  dt^eply  seated  parts.  The 
most  important  of  the  lattL>r,  which  have  been  grouped  under  the 
name  of  globus  hystericus,  must  lie  mentioned  along  witli  the 
spasmodic  affections.  Hyperjpsthesia  of  the  mucous  meml>rane 
of  the  larynx  is  sometimes  so  powerfully  developed,  that  any 
current  of  air  somewhat  colder  than  usual,  or  slight  admixture 
of  dust  in  the  air  inhaled,  jiroduces  severe  pain  and  attacks  of 
roughing.  Hern  and  there  on  the  mucous  membrane  of  the 
mouth  and  tongue,  there  likewise  occur  great  sensitiveness  and 
pain,  without  local  changes  being  a  demoustmble  cause. 

Painful  a^Wdons  in  the  reffioii  of  the  breast.  Sometimes 
hyperipsthesia  of  the  skin  over  the  breast  reaches  such  a  pitch, 
that  any  touch  becomes  unendurable  by  the  patient,  and  even 
moving  the  arms  causes  pain.  Besides  the  hypeni'stliesia,  mas- 
todynia,  nenralr/ia  of  the  mam  mart/  ffland,  is  observed  in  some 
cases,  and  this,  like  the  former,  undergoes  exacerbations,  espe- 
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cially  at  the  menstrual  epocli.  Much  more  frequently,  however, 
thiui  tliese  comparatively  rare  affections,  do  hitercontal  neural- 
(fias  occur,  and  yet  more  oftt^u  one  Hntls  some  ]Dortioii  of  the  in- 
tercostal muscles,  or  particular  ril>.s  painlul,  without  tin*  presence 
of  the  typical  symptoms  of  neuralgia. 

At  different  parts  of  tlie  slenmin^  too,  and  particjilarly  in  the 
neighborhood  of  tlie  ensiform  process,  great  sensitiveness  to  pres- 
sure is  frequently  met  with.  Still  o/tener  there  occur  in  this 
region,  spontaneous  pains  of  a  heaoy,  dull  character,  which  are 
usuallij  co^vplfid  fcitJt  a  feclinrj  of  oppression  and  anxiety.  It 
is  jirobable  that  tliese  pains,  which  are  frequently  not  to  be  local- 
izetl  with  absolute  precision,  are  caused  in  many  cases  by  an  tx- 
cited  condition  of  the  neroes  of  the  heart.  Especially  may  this  he 
assumed  with  tolerable  certainty  if  the  heart's  action  is  at  the 
same  time  exaggerated,  as  is  usually  found  to  be  the  case  in  the 
seveivr  attacks  of  precordial  anguish.  In  some  rare  cases  of 
hysteria  all  the  sym])toras  of  anr/ina  pect^}ris  are  observed. 
Mon'over,  hypertesthesia  of  different  parts  of  tin*  thoitix  usually 
induces  more  or  less  impediment  to  respiration,  and  it  is  evident 
that  in  this  way  also,  and  without  any  original  implication  of  the 
nerves  of  the  lieart,  a  feeling  of  oppression  may  be  caused. 
Besides,  it  so  happens  that  a  sensation  of  pal])itation  of  tin' 
lu^art  may  subjectively  be  present  in  a  vi^ry  marked  degree, 
without  its  being  possible  to  determine  the  slightest  sign  of  it 
objectively.  In  such  cases  it  is  possibly  merely  a  question  of 
hypenesthesia  of  that  portion  of  the  chest  wall  against  which  the 
heart's  apex  strikes. 

Painful  aJTections  of  the  abdomen.  Universal  and  generally 
distributed  pains  over  tlie  entire  belly  appear  most  frequently 
in  connection  with  the  general  tympanites  to  be  described  later, 
and  as  a  natural  consequence  of  it.  Therewith  one  often  finds  a 
higli  dt'gree  of  sensitiveness  to  the  sliglitest  touch,  so  that  it  is 
impossible  for  the  patient  to  bear  th«  pressure  of  garments  or 
bed-clothes.  Defective  observation  might  in  such  cases  lead  to 
the  erroneous  diagnosis  of  a  peritonitis,  to  which  the  absurd 
name  of  hysterical  peritonitis  has  been  given.  In  other  cases 
hyperjesthesia  exists  without  coming  to  the  surface,  and  often 
indeed  is  demonstrably  situated  deeper  than  the  skin.     It  is  diffi 
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cnlt  to  determine  in  such  cases,  where  patients  are  extremely 
sensitive  to  any  pressure  upon  the  abdominal  wall,  and  espe- 
cially to  the  concussion  produced  by  coughing  and  sneezing, 
whether  we  have  to  deal  with  hypenesthesia  of  the  peritoneum, 
as  Valentiner  believes,  or  with  sucli  an  affection  of  the  abdom- 
inal muscles.  In  circumscribed  pains,  too,  in  the  abdominal 
region,  mie  is  dubious  how  much  to  attribute  to  the  muscles, 
and  liovv  much  to  the  viscera  situated  beneath  them. 

Simple  cardialffias  are  of  frequent  occurrence,  which,  taken 
in  connection  with  the  persistent  vomiting  likewise  often  pres- 
ent, may  lead  to  the  erroneous  diagnosis  of  round  ulcer  of  the 
stomach.  As  the  latter  is  also  occasionally  met  with  in  the  liys- 
terical,  caution  in  forming  a  diagnosis  is  always  inaperative. 
Some  liysterical  patients  continually  liave  i7ie  fecluiff  of  a 
foreign,  body  in  the  stomach,  which  occasionally  changes  its 
position,  and  causes  much  anxiety.  The  exaggerated  feeling 
of  hunger,  which  recurs  within  a  short  time  after  meals,  and 
frequently  causes  patients  to  take  altogether  incredible  quunti- 
es  of  nourishment,  appears  to  indicate  an  abnormally  excited 
fopidition  of  the  sensory  nerves  of  the  stomach.  On  the  other 
hand,  pains  in  the  insertions  of  the  straight  muscles  of  the 
abdomen  and  of  the  diaphragm,  rather  than  ]>ain  in  tlie  stomach 
itself,  appear  more  frequently  to  be  at  the  foundation  of  the 
feeling  of  pressure  and  tight nesa  in  the  epigastTiwni  met  with 
ibetimes  in  most  hysterical  patients. 

'  In  the  Jiijpochondrla.,  likewise,  persistent  pains  and  hyjier- 
ajsthesias,  which  especially  affect  the  muscles,  are  frequent 
phenomena.  Many  of  the  so-called  inHamniations  of  the  liver 
and  spleen,  which  the  hysterical  maintain  they  have  so  fre- 
quently suffered  from,  are  merely  to  be  referred  to  such  condi- 
tions. Moreover, pains  changeable  in  position  and  character  occur 
in  the  region  of  the  small  and  large  iniestines  ;  these  likewise 
are  sometimes  to  be  attributed  to  the  external  coverings,  but  at 
others  must  be  regarded  as  true  enteralgipe.  Especi....^  interest- 
ing are  the  pains  occurring  in  the  hypogastric  regions,  which,  in 
some  cases,  one  can  refer  to  affections  of  ike  ovaries.  Even  in 
the  older  writings,  we  find  several  siich  cases  relattnl.  By  the 
researches  of  Schuetzenbei'ger,  attention  has  afresh  been  directed 
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to  tliese  symptoms,  and  Charcot'  lias,  quit^  recently,  ir 
desnihed  diem.  In  one  case,  Scliuetzenberger' observed 
Idtnik  ol'  hysterical  lits  at  the  close  of  an  attack  of  intlaniznatinti 
of  the  ovary,  and  could  by  pressure  upon  the  painful  ovary  arti- 
ticially  produce  these.  In  other  cases,  and  in  the  complete  ab- 
sence of  Bvvelling  and  other  inflammatory  symptoms,  ho  found 
the  ovarian  region  very  tender,  and  by  pressure  upon  it,  he  like- 
wise produced  first  pain  and  a  feeling  of  tightness  in  the  epigas- 
triuni,  then  the  same  sensations  in  the  throat,  wheriH>ii.  by  con- 
tinued pressure,  loss  of  consciousness  and  general  convulsion.^ 
followed.  Charcot  saw  these  phenomena  su]>ervene  in  like  man- 
ner, and  could  further  determine  that,  before  the  advent  of  an- 
consci»nisnes8,  there  occurred  ringing  in  tluj  ears  and  dark«-niiig 
of  tlie  field  of  vision  ;  and  that,  too,  at  first  upon  the  side  corrt- 
spoiiding  to  the  painful  ovary.  The  other  phenomena  also  pres- 
ent in  such  cases  (paralyses,  coji tractions,  anjesthesife,  and  so 
on)  are  said  to  have  preponderated  on  tlie  corresponding  half  of 
the  bod}-,  and  if  the  affection  of  the  ovary  changed  its  j)Osition, 
the  other  symptoms  are  likewise  said  to  have  crossed.  On  the 
whole,  Charc(>t  found  the  left  more  frequently  affected  than  the 
right  ovary.  In  accordance  with  somewhat  numerous  researches. 
recently  instituted,  I  must  contest  the  o])inion  that  this  phenom- 
enon (which  has  been  designated  ovaralgia  or  ovaria)  is  one  of 
frequent  occurrence  in  the  h3'8terical ;  wiien  it  is  present  it  must 
be  placed  in  the  same  category  as  ttie  liypera>sthe.si?e  of  other 
parts.  Inflammatory  conditions  and  demonstrable  changes  in 
the  ovaries  generally,  as  Schuetzeubergcr  has  already  shown,  are 
only  exceptionally  the  cause,  and  the  phenomenon,  that  by 
pressure  upon  the  tender  spot,  an  attack  ushered  in  by  an  aura 
can  be  produced,  is  also  observed  in  other  hyperaesthetic  parts 
in  quite  the  same  way.  Scliuetzenberger  himself  mentions  some 
cases  in  which,  independently  of  the  ovary,  the  attacks  could 
likewise  be  produced  by  pressure  upon  the  epigastrium  and 
upon  the  back.  I  have  myself  seen  it  induced  several  times  by 
pressure  upon  tender  vertebne  ;  and  yet  more  frequently,  on  the 


1.  a ,  p.  283.     A  few  other  writings  ore  referred  to  ia  the  same  place. 

«!.  a,pp.  748,  7«8,  829. 
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casion  of  an  intt^rnai  t-xamiiiatiou  of  the  crenitals,  at  the  mo- 
mflit  when  the  tinger  is  passed  tlirough  tli»^  vaginal  ui'itir*. 

The  external  <jfnUaU  are.  in  tlie  liystei-ical,  not  rarely  tlie 
seat  of  spontaneous  pains  and  liypersesthetic  conditions.  Espe- 
cially at  tlie  mfnstrual  p«n'iod  do  !<onie  feel  a  very  annoying 
irritation  and  burning  in  tlie  labia  and  at  the  vaginal  orilice, 
usually  coupled  with  venereal  desire.  Sonietiraea  these  sensa- 
tions, which,  as  a  rule,  are  the  cause  of  onanism,  continue  inde- 
pendently of  menstrnation. 

Pain  and  hj'^perfesthesia  in  the  Madder  and  uretfira  occur 
most  frequently  in  such  hysterical  patients  as  suffer  from  actual 
diseases  of  the  genital  organs,  and  also  as  a  result  of  the  spasms 
which  take  ]>lace  in  these  parts ;  sometimes,  however,  they 
appear  as  purely  nervous  phenomena,  without  any  demonstrable 
cause. 

Hysteralgia,  as  a  purely  nervous  functional  disorder,  appears 
to  be  of  extremely  lare  occurrence,  while,  on  the  other  hand, 
pain  and  sensitiveness  of  the  uterus,  in  connection  with  textural 
changes,  are  frequently  met  with  in  the  hysterical.  In  jjarticu- 
lar  instances  one  observes,  what  used  to  be  considered  the  rule 
in  hysteria,  a  direct  dependence  of  the  attacks  upon  uterine  con- 
ditions ;  thus,  attacks  are  occasionally  perpetuated  by  changes 
in  its  posture,  which  disappear  on  improving  the  latter  by  means 
of  pessaries,  to  reappear  when  these  are  removed  ;  or  severe  pain 
and  general  convulsive  attacks  arise  when  diseased  portions  of 
the  uterine  raucous  membrane  are  touched  by  the  souud  or 
therapeutic  agents. 

So-called  coccijffodi^nia — pain  in  the  region  of  the  coccyx, 
with  gi-eat  sensitiveness  of  tliat  bone  to  the  touch  or  to  the  con- 
traction of  the  muscles  in  its  neighborhood,  seems  only  excep- 
tionally to  occur  as  a  purel}'  hysterical  .symptom,  and  must  then 
be  regarded  as  analogous  to  the  hysterical  vertebral  pain. 

Painful  aJFtx'i/on.s'  of  the  hack  are  met  with  in  most  hysteri- 
.1  patients.  The  hypersesthesia  of  the  skin  is  sometimes  quite 
continwl  to  small  portions  ov^r  or  between  the  scapulae.  The 
most  frequent  symptom,  however,  is  pain,  ftpontaneous  and  pro- 
duced hij  pressure,  in  the  rertebrce  and  their  snrrmmdings. 
The  sensitiveness  is  sometimes  limited  to  the  spinous  processes, 
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and  at  others  is  more  laterall}'^  distributed  in  the  muscles  of 
vcrti'bral  column.  If  the  akin  itself  does  not  participate  in  t 
hypenestliesia,  the  patients  frequently  first  remark  the  symj 
torn  when  it  is  specially  sought  for.  In  other  cases  it  appears  as 
a  result'  of  ccuisiderable  exertion — aftnr  prolonged  walking  or 
Btanding  ;  finally,  in  yet  other  case.s  spoulaueous  baek-ache  is 
complained  of.  In  these  cases  it  is  apparently  a  question  partly 
of  hyperesthesia  of  the  vertebral  periosteum,  partly  of  exa^^f 
geratpd  muscular  sensibility,  and  partly  of  (rue  neuralgia?.  The^ 
latter  are  especially  related  to  intercostal  neuralgife,  and  the 
painful  points  to  the  side  of  the  vertebral  column  are  often  none 
other  than  the  points  painful  on  pressure  peculiar  to  such.  One 
usually  sees  thf  symptom  of  pain  in  the  back  make  its  appear- 
ance alternately  at  diiferent  portions  of  the  vertebral  column  ; 
Bometinies  it  is  simultaneously  present  in  vertebrse  widely  apart, 
and  again  it  is  fixed  for  a  lejjgthened  period  in  particular  verte- 
bra?. In  tlie  latter  case,  to  the  great  injur^^  of  the  patient,  it  has 
frequently  been  considered  sj'mptoniattc  of  an  affection  of  the 
vertebne,  or  even  of  disease  of  the  spinal  cord.  Especially, 
however,  has  it  been,  und  still  frequently  is,  looked  upon  as  the 
sign  pathognomonic  of  an  irritative  condition  of  the  spinal  cord 
— the  so-called  spinal  irriialfon.  There  exists,  however,  no 
clear  reason  why  in  this  respect  back-ache  should  have  any 
greater  signifieance  than  neuralgifB,  uiyod3'ni{e,  and  hyperje.s- 
tlii'sije  arising  in  other  portions  of  the  bod}',  which  may  all 
equally  be  considered  phenomena  proceeding  excentrically  from 
the  spinal  cord.  The  pain  in  the  back  also  as  little  proves  the 
old  idea  of  the  existence  of  a  condition  of  liypenemia  of  the 
spinal  cord,  as  it  does  the  more  recent  one  of  an  anaemic  cou- 
dition  of  the  same. 

Hypera>3thesia  of  the  akin  and  muscular  pains,  as  already 
mentioned,  are  very  frequently'  met  with  in  the  extremities.  An 
excited  condition  of  the  sensory  nerves  of  the  muscles  is,  at  any 
rate,  at  the  bottom  of  a  feeling  which  has  been  described  as 
"uneasiness  in  the  limbs."  This  is  the  same  sensation  as  many 
otlierwise  hejilthy  women  experience  at  the  menstrual  period, 
and  which  is  wont  to  appear  in  most  people  after  great  muscular 
exertion,  and  particularly  after  riding.     It  is  possible,  as  Valen- 
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tiner  believes,  that  partial  mnsoiiKir  contractions  accompaii}'  this, 
bnt  the  peculiar  sensation  nuiy  also  exist  without  these. 

Finally,  of  esjx'cial  interest  are  the  ^ja///s'  a)id  hyperastlieaifr 
ocdLrring  in  articular  rcgimis,  which  are  sometimes  mistaken 
for  severe  joint  diseases.  This  affection,  first  described  by  Brodie, 
has  had  the  ])eculiar  fate  of  haviiifr  been  considered  by  some 
authors  of  frequent  and  by  others  of  rare  occurrence.  Its  exist- 
ence has  been  altogether  denied  by  some,  while  others  have 
expressed  the  opinifin  that  it  may  perliaj>s  be  a  disease  only  met 
with  in  England.  According  to  Brodie's  description,  the  hip  and 
knee-joints  are  most  frequently  affe«-ted,  but  it  occurs  in  others, 
and  especially  in  the  wrist  and  finger-joints.  Pressure  upon  the 
articular  region  produces  severe  pain  ;  but  this  has  its  seat  rather 
m  the  soft  parts  surrounding  the  joints,  than  in  the  aiticular 
surfaces,  whose  forcible  apposition  does  not,  as  in  true  Joint-dis- 
ease, produce  a  violent  shock.  After  a  prolonged  existence  of 
the  affection,  which  n)ay  continue  for  years,  a  slight  swelling  of 
the  articular  region  may  take  place,  which,  however,  is  likewise 
distinctly  situated  in  the  surrounding  soft  parts.  It  does  not 
produce  actual  deformity  and  muscular  atrophy  ;  but  from  tlie 
uninterrupted  stretching  of  the  muscle  in  the  neighborhood  an 
alteration  in  the  shape  of  the  Joint  may  easil3'  be  simulated.  The 
entire  phenomena  are  sometimes  liable  to  a  rapid  change.  After 
continuing  for  years,  they  may  suddenly  disappear,  in  con- 
aequence  of  some  moral  influenre  or  other.  The  fact  that  there 
are  pure  articular  neuroses,  and  tliat  not  only  in  the  hysterical, 
will  scarcely  be  doubted  at  the  present  day.  On  the  other  hand, 
these  are  not  with  us,  and  as  it  appears  also  in  France,  among  the 
fr«?quent  phenomena  of  h3'steria.  It  ma}'  be  questioned  wliether 
they  can  easily  be  mistaken  for  chronic  articular  inflammations  ; 
yet  this  mistake  must  have  been  very  frequently  made  in  Brodie's 
time,  as  he  does  not  scruple  to  state,  that  "of  women  of  the 
higher  classes  of  society  in  whom  joint -diseases  are  most  com- 
monly diagnosed,  at  least  four-fifths  snffer  from  hysteria  and 
nothing  else."" 

The  same  thing  lias  occuricd  here  as  in  the  perfectly  anal- 
ogous case  of  affections  of  the  vertebrfP  ;  pain  and  sensitiveness 
have  been  regarded  as  quite  sufiicient  evidences  of  inflammation  ; 
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then  the  entire  antiphlogistic  armamentarium  has,  as  a  rule,  been 
forthwith  dragged  to  the  i-escue,  and  tlie  patients  condemned  to 
abstention  from  movement,  and  thereby  the  disease  has  been 
aggravated  so  as  to  become  persistent.  Moreover,  as  Valentiner 
very  properly  points  out,  another  en-or  in  diagnosis  may  be 
eciually  easily  made,  as  that  may  be  considered  hysterical  arti- 
cular hypersesthesia  which  is  merely  rheumatism  in  an  hysteri- 
cal patient. 

AncEsthesia. 


Diminution  or  loss  of  sensibility,  temporary  or  persistent,  may 
arise  in  the  hj'sterical  in  the  region  of  all  the  .senses.  Anesthesia 
of  the  sense  of  toiteh  is  the  most  frequent ;  butGeudrin,  who  first 
more  precisely  described  this  aflFeetion,  goes  much  too  far  when 
he  maintains,  that  in  every  case  of  hj^steria,  fi-om  beginning  to 
end  of  tlie  disease,  general  or  partial  loss  of  sensibility  is  present. 
As  little  can  I  confirm  the  assertions  of  Henrot  and  Szokalsky, 
that  after  hysterical  attacks,  without  exception,  antestliesia  in 
one  part  of  the  skin  or  another  may  be  demonstrated ;  wlien 
such  is  the  case,  the  examination  may  have  been  limited  to  that 
period  of  the  attack  in  which  semi-consciousness  and  apathy 
prevail. 

It  is,  however,  true  that  anaesthesia  of  the  skin  and  of  the 
deeper  parts  ajiijjears  most  frequently  after  liysterical  attacks, 
and  that,  as  a  rule,  if  it  has  diminished  in  the  interval  between 
attacks,  it  is  again  aggravated  by  a  fresh  fit.  Szokalsky  states 
that  it  occurs  in  a  more  pronounced  form  and  more  universally, 
after  mure  severe  than  after  milder  attacks.  Extensive  and 
persistent  anfesthesia  may,  however,  disappear  after  a  fresh 
attack  ;  further,  in  place  of  the  part  at  first  affected,  others  may 
be  attacked,  or  the  part  formerly  anjesthetic  may  become  lijrper- 
festhetic. 

In  the  majority  of  cases  in  which  ausesthesia  occurs,  sensibility 
to  pain  alone  is  diminished  or  removed,  while  the  sensation  of 
pressure  and  heat  is  normal  ;  cases  in  which  all  sensation  is 
absent  are  of  less  frequent  occurrence.  In  these,  ujoreover, 
manifold  differences  occur,  as  sometimes  the  appreciation  by  the 
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skin  of  distance  (Rjiiinisinni  and  of  pressure  (Pnioksinn)  suffers 
loss,  but  variations  of  teiniK^niture  urn  correctly  felt,  while  in 
other  cases  the  perception  of  this,  too,  is  completely  lost. 

Aniesthesia  extending  over  the  whole  surface  of  the  body  is 
most  rarely  observed  ;  that  limited  to  one  half  of  the  body, 
hemianfpsthesia,  occurs  nither  more  frequently,  the  left  side, 
according  to  the  statements  of  Briquet  and  of  Charcot,  being 
attacked  by  preference.  Anaesthesia  is  most  frequently  met  with 
in  some  of  the  limbs  or  in  a  portion  of  tliem.  Especially  often 
is  it  situated  on  the  dorsal  surface  of  the  hands  and  feet,  as  well 
as  in  the  region  of  the  outer  ankles ;  sometimes  it  appears 
isolated  at  diflferent  parts  of  the  skin.  With  the  more  wides{)read 
form  of  anaesthesia  of  the  skin,  a  similar  condition  of  the  mucous 
membranes  is  usually  coupled,  in  which  the  norma]  retiex  actions 
can  then  no  longer  be  excited.  In  cases  of 'unilateral  aiucstliesia, 
one  finds  the  mucous  membrane  only  of  the  affected  lialf  of  the 
body  insensible.  Sometimes  the  vessels  of  anfcsthetic  portions 
of  the  skin  are  persistently  contracted.  Such  parts  usually 
appear  pale  and  cold,  and  it  is  difficult  to  succeed  in  causing  a 
flow  of  blood  by  pricking  with  needles. 

It  has  been  assumed  aright,  tliat  in  many  known  cases  in 
which  hysterical  persons  have  intentionally  mutilated  their 
bodies  in  the  most  revolting  manner,  pushed  a  number  of 
needles  under  the  skin,  swallowed  pointed  bodies,  or  iTitlicted 
deep  burns,  analf/rsfc  states  have  been  present,  in  consequence 
of  which  those  miitilations  have  been  painless.'    But  it  is  also 

'  In  one  gadb  case  which  was  recentljr  under  my  care  this  could  be  directly  proved. 
An  hysterical  woman,  who  had  formerly  suiTered  tnach  from  g'eneral  convalaions,  and 
had  for  years  oomiilaiiicd  of  paina  of  all  kinds  in  coriHequenco  of  hysteria,  fell  without 
known  canse  into  a  Kt.ite  of  violent  excitement,  in  which  for  the  first  time  during  the 
course  of  her  disease  many  extremely  painful  hallucinations  of  hearing  nnd  flight 
appeared  for  a  few  days.  In  thia  condition  she  managed  one  day,  in  the  absence  of  her 
Borse,  to  open  the  door  of  the  oven,  and  to  extract  with  both  hands  glowing  embera, 
which  she  pushed  firmly  into  her  sexual  parts.  A  deep  bum  on  the  inner  anrface  of 
the  hands,  as  well  as  on  both  labia,  and  the  inner  unrface  of  the  thigh,  was  the  result. 
The  patient,  whose  hallucinations  cca.'^ed  from  that  moment,  afterwanls  nitiintained 
that  she  had  wished  in  tbta  pecnlior  manner  to  take  her  life  ;  and  that  nhf  find  no  pain 
ahSe  being  bum«d  tither  in  the  haniU  or  geiutalt,  although  she  had  distinctly  felt  the 
heat  of  the  embers.  During  the  slowly  progreasing  cicatrization,  too,  no  pain  occurred 
in  these  parte,  usually  so  sensitive. 
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])OS8ib]e  that  the  peculiar  mental  condition  of  liysterical  patien' 
may  be  the  cause  of  their  ij^noring  pain  actuallj'  felt,  and  a 
pe.aring  not  to  feel  it.  The  desire  to  crea.te  a  sensation  and 
render  themselves  interesting  from  their  condition  may  indn 
such  a  morbid  increase  of  the  power  of  will  that  the  niosl 
excruciating  agonies  may  be  borne  with  a  stoical  indifferent' 
Such  patients  are  as  a  rule  very  willing  to  serve  as  subjects  foj 
physiological  investigations,  and  under  such  circumstances  alio 
themselves  to  be  tortured  with  the  most  powerful  skin-irritan 
and  the  strongest  eleiitric  currents,  if  the}-  only  believe  thai 
tliereby  they  become  interesting  or  acceptable  to  the  ilivestl 
gator.  To  the  question,  "Do  you  begin  to  feel  painlt"  they 
answer,  "Not  in  the  least  ;  I  can  easily  bear  it," 

With,  ike  loss  of  cutaneous  sensibility,  a  similar  loss  of  sen- 
sibiliti/  ill  the  muscles,''  as  well  as  in  the  bones  and  Joints, 
maif  be  united.  In  this  case  patients  lose  the  power  of  appre 
elating  with  closed  eyes  passive  movements  imparted  to  theiTj 
limbs.  Thereby  the  power  of  spontaneous  musruhir  contnictioi 
may  remaiii  ncnmal  or  be  altered  in  varying  degree.  Som 
tinu'S  this  kind  of  anjesthesia  is  conpled  witli  paralysis,  at  other 
times  with  catalepsy.  In  the  case  of  an  Ji3'steneal  ])atient  here 
who  suffers  from  catale])tic  lits,  together  with  the  tle.xibilitji 
cerea,  which  is  as  a  rule  limited  to  one  arm,  there  is  comple 
loss  of  sensation  in  this  arm,  so  tliat  the  patient  neither  feeli 
the  most  jjainfiil  impressions,  nor  is  she  witli  closed  eyes  awari 
of  what  is  done  with  her  arms.  With  the  subsidence  of  the  cat 
leptio  state  the  ansesthesia  is  also  wont  in  this  case  to  disappear. 
In  aufosthesia  of  the  ocnhir  muscles  Szokalsky  saw  the  regula- 
tive (miniischen)  movements  of  the  e^es  suffer  in  a  high  degree. 

Antfst/tesia  of  the  mucous  menibraurs,  tisually  appearing  i 
connection  with  the  general  cutaneous  anaesthesia,  sometinr 
also  occurs  alone,  and  is  then  generally  coupled  with  diniinutio 
or  loss  tif  retlex  excitability.  Thus  foreign  bodies  nmy  com 
in  ctmtact  with  the  anaesthetic  coiijunctiva  without  producin, 
refle.Y  spasm,  larhrymation  or  reddening.  In  anfpsthesia  of  the 
•nasal  mucous  membrane,  it  is  not  possible,  by  tickling  with  a 
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feather  or  brush,  or  by  means  of  powerfully  irritating  sub- 
stances, to  give  rise  to  snwzing,  and  the  pharyngeal  mucous 
niembrune  may  be  equally  titillated  withuufc  the  occurreuoe  of 
vomiting.  In  such  cases  the  senses  of  smell  and  of  taste  may 
likewise  be  abolished,  or  remain  nnaflFected.  Fiu-ther,  besides  an 
hyper»sthesia  of  the  respiratory  tract,  an  amesthesia  of  the  same 
has  been  described,  as  a  result  of  whitrh  irritating  vapors  (of 
ammonia,  sulphur,  etc.)  may  be  introduct-d  into  the  larnyx 
without  causing  cough.  It  is  scarcely  possible  to  state  whether 
anesthesia  of  the  bowels  occurs,  as  these  ]iarts  arv  normally  en- 
dowed with  a  low  degree  of  sensibility.  Un  the  otlier  hand,  one 
frequently  finds  them  hypenestlietic  in  cases  of  extensive  anies- 
thesia  of  the  skin  and  muscles.  The  abdominal  wall  may  then 
be  insensible,  while  deeper  pressure  in  particular  regions  calls 
forth  Severe  pain. 

The  collection  c(f  large  quantities  of  fieces  in  the  rectum, 
which  sometimes  occurs  in  the  hysterical,  seems  in  some  cases  to 
i)e  induced  by  an.'esthesia  of  the  mucous  menibrane  in  question. 

The  nutrous  viembrane  of  iJta  geniinl  ortjaiis  and  of  the 
urinary  passages  is  likewise  found  to  be  insensible  in  some  liys- 
terical  patients.  In  the  latter  case,  the  tilling  of  the  bladder  is 
not  observed,  and  this  nuiy  go  on  to  great  distention  of  the  same, 
and  secondarily  to  dribbling ;  in  such  a  case  the  passage  of  the 
catheter  through  the  urethra  is  not  felt.  Complete  anesthesia 
of  the  vaginal  mucous  nienihrane,  with  consequent  absence  of  all 
sexual  desire  in  copulation,  Scanxoni  couid  only  determine  in 
four  of  his  numerous  patients,  in  whom,  besides,  feeling  was 
occasionally  blunted  only  on  the  dorsal  aspects  of  the  hands 
and  feet.  This  plienomenon,  according  to  Amann,  oc^uus  much 
more  frequently. 

I  have  already  adverted  to  a  case  of  diminished  sensibility 
to  pain  in  the  external  genitals.  On  the  other  hand,  as  a  case 
of  Scanzoni's  proves,  a  universally  distributed  anajsthesia  of  the 
ekiti  may  occur  without  antesthesia  of  the  genitals. 

Finally,  anesthesia  may  arise  in  the  other  sensory  regions 
with  and  without  concomitant  cutaneous  anesthesia.  With  the 
oHfvsided  occurrence  of  tlie  latter  there  sometimes  exists  loss 
of  taste  in  the  corresponding  half  of  the  tongue,  and  of  sia«ll  in 
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tke  corresponding  nostril,  as  wi-U  as  uuiJateral  amblyopia  and 
deafness. 

Of  visual  disturbances  avihlyapia,  as  well  as  complete  ama 
rosis,  is  observed.  Both  as  a  rule  appear  after  severe  hyste 
ical  attacks,  but  may  also  develop  themselves  in  the  absence  of 
these.  According  to  the  statements  of  Charcot  and  Galezowsky, 
tlie  condition  occurs  unilaterally,  pretty  often,  and  indeed  ge 
endly  in  conjunction  with  hrmianjesthesia  of  the  same  sid 
although  the  patients  themselves  as  a  rule  are  not  aware  of  this 
Galezowsky  found  a  state  of  '•' di/gc/numatopsia,'^  loss  of  tlii 
power  of  distinguishing  color,  to  be  the  lowest  degree  of  ambl 
opia  ;  tlien  he  noticed  a  partial  limitation  of  the  tield  of  visio 
partly  in  its  periplieral  portions,  and  i>art]y  so  that  on«'-l)j 
was  dark  (and,  in  the  left  e3e,  the  outer  half  of  the  corres]>on<i- 
ing  retina),  so  that  in  the  one  eye  there  e.visted  a  condition  of 
hemiopfH,  while  in  the  other  the  sight  was  normal.  Anibl3-opia 
and  amaurosis  in  both  eyes  are  rave  events.  I  myself  have 
found  the  former  distinctly  pronounced  only  in  one  eye,  in 
which  it  repeatedly  arose  after  severe  hysterical  attacks,  on  eacli 
occasion  again  to  disappear  after  a  few  days.  In  ninety-three 
cases  of  anaesthesia  in  ditfcrent  sensory  regions,  Briquet  found 
amblyopia  six  times. 

Ophthalmoscopic  examination  generally  discloses  no  clianges, 
and  this  was  so  in  the  case.s  observed  by  me.  In  a  patient  in 
Charcot's  ward,  in  whom  amblyojiia  had  existed  for  a  long 
time  without  ophthalmoscopic  changes,  Galezowsky,  however, 
saw  an  infiltration  and  capillary  reddeiung  of  the  disk,  with 
fusiform  dilatation  of  the  arteries,  finally  make  its  appearance, 
and  in  another,  as  Svynos  relates,  the  rajiid  invasion  of  atrophy 
of  the  optic  nerve  could  be  determined.  It  is  questionable  indeed 
whether,  in  the  latter  case,  one  conld  still  speak  of  hysteria.'      ^H 

Hysterical    fJeafnem    is    likewise    occasionally    observed    v^^ 
severe  cases  of  hysteria,  and  that  too  in  one  ear  as  well  as  ii 


'  Consult  IB  purticol&r  apoD  this  coaditioiu  b«8idM  works  in  general  on  hysterim,  in 
which  hysterical  blindnr'sa  i«  fully  coaaidered,  Chnrrot,  Lei^-ons.  etc.  ;  Memety  Th^se  «tir 
les  pamlyaiea  bysterlques  1852  ;  and  Svi/not,  These  Rur  lea  amhlyopies  et  les  Bnia.uroses 
hysteriquen  1873. 
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both,  and  in  the  absence  of  any  demoastrable  disease.  It  also 
generaJly  continues  after  severe  attacks,  and  combines  with 
other  aujesthesia?.  Like  hysterica.1  blindness,  it  may  suddenly 
disappear,  and  be  supplanted  by  otlier  hysterical  symptoms. 


Motor  Disturbances. 

1.  Cauvulaiona. 

Tlie  convulsions  occurring  in  hysteria  are  to  be  regarded 

rtly  aa  reflex,  and  in  i>art  as  arising  without  the  recognizable 

)peration  of  a  centripetal  stimulus. 

To  the  forraer  one  may  also  in  a  wider  sense  allot  those 
caused  by  mental  excitation,  which  in  their  typical  gradation 
(Abstufung)  and  spread  show  a  mere  exaggeration  of  the  invol- 
untary movements  called  forth  by  the  emotions  in  health.  We 
shall  begin  with  a  description  of  the  forma  of  spasm  met  with  in 
particular  sections  of  the  muscular  system,  in  order  thus  to 
learn  their  manifold  combinations  in  the  so-called  iits.  An 
abrupt  distinction  of  reflex  spasms,  from  those  due  to  a  direct 
excitation  of  motor  parts,  can  neither  be  carried  out  in  this 
exposition,  nor  is  it  always  possible  in  practice. 

SpasMfi  in  the  Digt'stice  Canal. — The  most  frequent  form  is 
that  which  occasions  the  so-called  globus  hystericus.  Tins 
symptom  is  only  absent  in  a  few  uf  the  hysterical,  but  in  indi- 
vidual cases  is  very  variable  in  its  character  and  in  the  rrc(jueiicy 
of  its  recurrence.  Patients  usually  liave  the  sensation  as  if  a 
foreign  body,  generally  of  the  shape  of  a  ball,  passed  upward 
from  the  stomach  or  some  part  of  the  digestive  tube,  and 
remained  impacted  in  the  region  of  the  throat.  The  ball  fre- 
quently arises  in  this  part,  without  changing  its  position  fur- 
ther. After  continuing  for  a  longer  or  shorter  period,  the 
feeling  gradually  becomes  less  marked,  or  suddenly  vanishes. 
The  ball  seems  to  flatten.  Sonictirues,  instead  of  this  sensation, 
only  that  of  a  tightening  in  tin-  throat  exists,  similar  to  that 
which  so  easily  develops  itself  in  the  healthy  from  emotions  of 
anxiety  or  ft-'ar.  ISoiue  patients  do  not  feel  the  mavement  of  a 
ball,    but  of  some  other  diHereutly  shaped  body,  such  as  a 
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kernel,  a  bean,  and  so  on,  ur  of  an  animal  creeping  about  in  tbe 
throat — of  a  wonu,  as  one  of  my  jjatieuts  constantly  affirms. 
Not  rarely  the  sensatioji  of  something  pi'eseut  is  so  distinct  that 
patients  tliink  they  can  pull  it  out  of  the  throat  with  their 
fingers.  The  entire  phenumenon  ia  apparently  caused  by  peri- 
staltic contractions  of  the  a?sophagud  pa:!sing  upward  (less 
frequently  the  niuvenient  is  observed  to  l>e  reversed — the  ball 
descends),  and  partly  by  a  circular  tightening  of  the  pharyngeal 
musclea.'  It  sometimes  arises  spontaneously,  especially  as  the 
forerunner  of  a  general  convulsive  attack;  it  is,  further,  the  most 
usual  accompaniment  of  jtsychical  excitement  in  the  hysterical, 
and  finally,  often  develops  itself  in  an  evidently  reflex  manne](^| 
The  latter  regularly  occurs  in  some  patients  while  eating  ;  occa- 
sionally particular  kinds  of  food  produce  the  bolus,  and  now 
solid,  and  at  other  times  duid  food  is  most  easily  borne.  In  some 
cases  the  symptom  is  so  strongly  pronounced  that  it  appears 
with  every  attempt  to  swallow,  and  cunipeSs  the  sufferer  to  take 
almost  no  nourishment,  so  that  on<.'  has  to  employ  the  (Bsopha- 
geal  tube  to  feed  the  patient.  In  others  the  globus  is  induced 
by  the  mere  exertion  of  speaking  or  singing.  An  hysterical  lady 
whom  I  know  has  had  to  abandon  her  singing  exercises  entii-ely, 
as,  with  every  attempt  she  makes,  the  ball  in  her  throat  is  felt  to 
rise,  and  does  not  as  a  rule  subside  for  some  hours.  In  such 
cases  it  is  sometimes  sufficient  merely  to  think  of  the  causal 
irritation  to  call  foitJi  tlie  spasm. 

With  ttie  spasmodic  symptoms  in  the  pharynx  a  similar  cor 
dition  of  the  tongue  is  occasionally  combined.  With  each 
attemjil  at  movement,  the  latter  is  violently  and  irregularly  con- 
tracted, being  drawn  sometimes  to  tlfe  side,  at  others  upward, 
and  again  pushed  backward,  so  that  articulation  as  well  as 
swallowing  may  be  materially  impeded. 

The  globus  occurs  not  only  in  the  throat,  but  also  in  the' 
abdomen,  as  the  sensation  of  a  body  rising  from  the  region  of 
the  symphysis  toward  the  stomach.      Some  ])atients  aver  that 
they  distinctly  feel  the  womb  pass  upward  tn  the  stomach,  and 


"  At  all  evcJits  I  cannot  convince  myself  of  the  correctneaa  of  Eu/enburg'i  view ,  that 
we  lukve  not  here  to  do  with  motor,  but  merely  with  sensory  phenomena. 


SYTffPTOMATOLOGY. 


513 


then  arrive  at  the  throat,  a  declaration  which  has  constituted  the 
basis  of  tlie  oldest  theory  of  hysteria.  Probably  this  has,  as  a 
rule,  been  due  to  abiioniial  f^eiisations  in  the  genitals,  causing 
reflex  contiuctions  in  the  stoinacli,  oesopliajrus,  and  pharynx. 
Sometimes,  also,  powerful  peristultio  niovenients  occur  in  partic- 
ular parts  of  the- bowels,  which  are  felt  through  the  abdominal 
wall,  and  still  further  convince  the  patient  vl  the  presence  of  a 
movable  body.  Sj)asmodic  strictures  in  different  portions  of  the 
small  and  large  intestine  may,  moreover,  arise  alone  and  cauije 
local  or  general  swellings.  When  such  local  swellings  continue 
for  a  length  of  time  the  appearance  of  a  tumor  of  the  bowel,  or 
other  abdominal  organ,  may  be  given  rise  to,  especially  if  faecal 
masses  accumulate  at  the  constricted  point,  and  these  do  not  reveal 
■j^eir  true  nature  by  a  tympanitic  note.  Spasmodic  phenomena 
^occur  in  the  stomach  as  one  of  the  symptoms  of  cardialgia. 
They  are  seen  most  evidently  in  su-called  h3'sterical  vomiting. 
Patients  who  suflfer  thus,  usually  vomit  after  each  meal,  the  food 
reappearing  very  soon,aljnost  quite  undigested.  Less  fr<'quent]y, 
too,  mucous  and  bilious  matters  are  vomited  while  fasting.  The 
a}j])etite  often  suffers  only  slightly  in  consequence  ;  the  jratients 
try  ever  anew  to  take  fresh  nourisliment,  notwithstanding  the 
hopele.ssness  of  the  att<:'mpt,  and  Lave  generally  an  especial 
desire  for  tiuids.  In  other  cases,  again,  the  appetite  fails  com- 
pletely, and  then,  as  the  symptom  usually  j^ersists  for  many 
months,  well-marked  conditions  of  debility  arise.  But,  when 
the  patient  apjjarently  stands  on  the  brink  of  the  grave,  a  sudden 
change  almost  always  takes  place  ;  the  symptom  which  has  bid 
defiance  to  every  remedy  disappoai-s  of  its  own  accord,  and  the 
patient  rapidl}'  recovers.  Concerning  the  h^-sterical  vomiting  of 
blood,  which  is,  as  a  rule,  unconnected  with  this  habitual  and 
continuous  vomiting,  see  further  on,  as  also  concerning  the  vomit- 
ing which  accompanies  an  hysterical  retention  of  urine.  The 
form  h'^re  de.scribKl  has  evidently  the  greatest  siuiilarit}'  to  the 
^romiting,  frequently-  so  obstinate,  which  appears  during  the  early 
^pnonths  of  pregnancy ;  like  that,  it  arises  in  a  ]>re-eminently 
reflex  manner,  soon  after  the  introduction  of  substances  into  the 
stomach.     The  obstinate  eructation  also,  wbif'h  is  often  nn't  with 

in  liysterical  persons,  especially  after  the  attacks,  is  mainly  a 
VOL.  xrv.-as 
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refles  act,  and  is  oansed  by  a  great  development  of  gas  in  the 
stomacli,  but  also  occurs  without  palpable  or  visible  distention 
of  the  gastric  region. 

Spasviodic  mo  Dements  in  the  organs  of  respiration.* — There 
6ometinie3  occurs  in  the  hysterical  a  temporary  acceleration  and 
exaggeration  of  breatliing,  witliout  giving  rise  to  a  feeling  of 
emburi'assed  i-espii-ation.  Furtlier,  tt-mporary  spasmodic  pauses 
in  inspii-ation  and  expiration  take  place,  especially  in  conditions 
of  psychical  excitement.  Moreover,  one  sees  true  asthmatic 
attacks  arise,  with  an  acute  sense  of  oppression  and  anxiety, 
and  with  distinct  interference  with  expiration.  Occasionally  it 
is  observed  that  these  symptoms,  due  apparently  to  spasnuxiic 
contraction  of  the  bronchial  nuiscles,  vlvax  be  induced  in  a  n-fli-x 
manner  by  a  dis^eased  uterus,  either  in  consequence  of  force  em- 
ployed in  L'xamination,  or  by  irritation  of  the  inflamed  mucous 
membrane  (asthma  uterinum). 

Sl/iffftltif,^  occasionally  sets  in  as  a  very  annoying  symptom 
after  hysterical  attacks.  In  some  cases  this  has  been  seen  to 
continue  with  great  severity  for  da^'s.  Much  and  irresistible 
yawning  is  likewise  observed  in  attacks  of  greater  or  less  dura- 
tion. Conriiilsire  JiUtghter  and  wrt--p(ng  njay  usher  in  or  follow 
the  general  attacks,  but  may  also  arise  alone  as  independent  tits. 
It  may  frequently  be  shown  that  some  corresponding  psychical 
impression  originally  formed  the  basis  of  these  conditions. 
Not  only  is  this,  however,  on  the  whole  quite  unimportant,  but 
tlu'se  paroxysms,  extremely  painful  in  their  more  pronounced 
manifestations,  often  enough  arise  without  any  psychical  cause. 

77/1?  wcnl  mvseular  apparatus  may  also  be  thrown  into  a 
state  of  spasmodic  excitement.  Loud  screams  frequently  oecnr 
at  the  beginning  of,  and  during  the  attaclc,  and  some  patients 
thus  imitate  the  cries  of  animals  by  miawing,  barking,  bowling, 
and  so  forth.  Such  screaming  fits  are  observed  with  especial 
frequency  during  the  epidemic  s]>read  of  hysteria.  Moreover,  in 
the  intervals  of  the  attack,  sometimes  while  speaking,  an  inartic- 
ulate sound  or  involuntary  exclamation  annoys  the  patient.    Of 

'  Contmit  the  exbauafive  deeoriptton  of  these  ]7heuome&a  in  Tdame  XL     JM. 

Peripheral  ucuroaea. 
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le  frequently  occnmng  spasms  ol  the  laiyngpal  muscles,  the 

pasmoditi  closure  of  the  glottis  is  of  especial  importanue,  as  it 

>fti'n  ])roduce.s  ularining  suffiirutive  symptoms,  and  in  rtue  ciisc's 

IS  even  caused  death.     This  Turiu  of  sjiasm  is  also  ccnipled  with 

ttacks  elsewliere,  esi)ecially  witli  thy  tetanic  form  of  the  same  ; 

cun,  however,  also  occur  alone,  and  acooui])anied  merely  by 

le  corresponding  dyspncnii;  movements. 

*^pasm.<}  in  Ihe  vrhtanj  and  (feneralite  organs. — Spasmodic 

retention  of  urine  occurs  in  many  hyaterkal  patients,  partic- 

uhirly  ill  oonuectiou  with  painful  affections  of  tin?  genitals,  but 

I      also  without  demonstrable  change  in  these.     Increased  inclina- 

I     tion  to  raictui'ato  is  often  cotnbined  with  this.     On  introducing 

^■ttie  catheter  into  the  bladder,  a  considei'ablo  obstacle  has  to  be 

^fcvereome  in  such  cases.     The  great  irritability  of  the  vesical 

PmbuscIc  is  shown  in  some  hj'sterical  cases  by  the  very  frequent 

I     inclination  to  micturate  without  the  existence  of  increased  secre- 

^fcon,  or  impediment  to  evacuation.     Spat^m  of  the  constrictor 

^cunni,  which  ]>osaib]y  alwiiys  arises  in  a,  retlcx  niaiini.'i',  and  is 

the  cause  of  so-called  vagiuisraus,  has  alreadj"^  been  menLiuued 

in  speaking  of  hypersesthesia  of  the  vaginal  orifice. 

^ft     Besides  those  already  described,  lotial  spasms  ntay  take  jilace 

^fn  all   possible  sections  of  the  muscular  s^'stt'm  of   the  Iiioad, 

^trunk,  and  e.\trcmities,  as  a  symptom  of  hysteria.     These  occur 

clonic  or  tonic  spasms,  sometimes  in  fits,  at  other  times  persist- 

itly  in  the  territoiy  of  one  or  several  peripheral  motor  nerves. 

iheir  more  minute  description  may  here  be  dispensed  with  by 

.'ferring  to  the  chaiiteron  this  subject  in  volume  XI.     But  there 

ret  remains   to  be  mentioned  the  generally  distributed  muscu- 

ir  uneasiness  of  frequent  occurrence  in  the  liysterical.      Here 

re  have  to  do  partly  with  the  spontaneous  contractions,  now 

;re,  now  there,  either  affecting  an  entire  muscle  or  some  of  its 

roups  of  fibres,  and  partly  with  combined  movements,  whicli 

ippear  either  as  direct  or  rellex,  and  which  may  also  occni'  more 

nnivcrsally  in  conseqnence  of  the  slightest  mental  disturbance. 

The  facial  muscles  especially  are  incessantly  active  in  many  of 

these  patients,  so  that  the  physiognomy  has  a  somewhat  restless 

and  unsettled  character,    which  has   been  considered   by  some 

authors  to  bo  an  infallible  sign  of  hysteria.     From  the  further 
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]>rogross  of  tliis  general  muscular  uneasiness,  there  proceed 
either  attacks  of  general  clonic  convulsions  or  the  symptoms  of 
clioroii  minorj  which  is  nut  rarely  obsei-ved  as  a  particular  inci- 
dent ill  severe  attacks  of  hystma.  The  descrijttion  of  gHiieiul 
convulsive  attacks  is  given  fiirlhcr  on.  A  peculiar  form  of 
spasm  likewise,  permanent  contraction,  can  only  be  removed 
after  paraly.sis. 

2.  Paralyses. 

Paralytic  conditions  of  the  muscular  si/stem  of  the  botcels 
and  stomach  are,  if  not  the  cause,  at  any  rate  the  usual  con- 
sequence of  the  local  and  general  tympanites  which  is  so  fa*- 
quently  met  with  in  the  hysterical.  Tlie  latter  phenomenon  arises 
more  frequently  at  tlie  close  of  hysterical  convulsive  attacks, 
l>ut  also  occurs  independently  of  these.  It  frequently  forms 
within  a  veiy  short  time,  and  by  no  means  always  during  tlie 
period  of  digestion.  It  comes  on  very  rapidly,  especially  after 
mental  agitation,  and  at  other  times  without  a  known  cause.  In 
some  2>atients  I  have  seen  it  appear  for  a  lengthened  i>eriod 
regularly  every  morning,  and  reach  its  climax  about  mid-day. 
Sometimes  it  attains  such  a  degree,  that  the  patients  can  be  kept 
atlnut  in  a  l>ath  by  means  of  llie  balloon-like  distention  of  their 
bellies.  Tlie  appearance  generally  vauislies  after  having  lasted 
for  a  short  time,  as  by  the  powerful  action  of  the  abdominal 
walls,  or  the  contraction  of  the  resuscitated  muscles  of  the 
stomach  and  bowels,  a  forcible  evacuation  of  gas  takes  place 
from  aljove  downward.  Occasionally,  however,  it  persists  for 
da3's.  The  patients  are  unable  to  effect  a  spontaneous  evacuation. 
In  such  cases  one  can  often  cause  the  whole  stomach  to  collapse 
wirliin  a  short  time,  by  forcible  pressure  npon  the  abdominal 
walle;,  or  by  powerful  faradization  of  tlie  same,  when,  with  an 
audible  sound,  gases  rush  from  mouth  and  anus.  In  other  cases 
tlie  iiitrocTnction  of  the  Intestinal  tube  is  necessary  to  give  vent 
to  the  tiatus.' 

'  lu  the  great  hysterical  epidemics  of  former  centuries,  tympmiiiea  was  commonly 
observed  at  the  clo.'se  of  paroxj-sniH.  The  pacicut«  were  relieved  b.v  bandn^ng  the 
nbilomen  tightly,  hy  striking'  it  with  the  fisto,  or  treading  upou  it  with  the  leet.  and 
tbu-s  the  aucamalated  gasea  were  evacuated. 
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The  gases  are,  as  a  vnU\  almost  quite  odorless,  whence  it  may 
so  that  iu  cases  in  which  tliey  inuudibly  escape  from  tlie  anus, 
disappearance  of  the  tympanites  witlioiit  tlie  escape  of  tliitus 
apparently  observed.  Tliis  is  at  all  events  nmch  more  jiroba- 
e  than  that  a  rapid  absorption  eif  n  large  quantity  of  gas  by 
e  intestinal  wall  should  ttike  place.  Xothin^  certain  is  known 
ucerning  the  source  of_  this  so  frequently  teudd^n  develo]iiuent 
X  gas  or  of  its  comjKJsition.  The  distention  is  undoubtedly 
metimes  caused  by  swallowing  air,  at  which  some  are  known 
to  be  Very  e.\|>ert.  The  excessive  distention  may  give  rise  second- 
aril}'  to  a  paralysis  of  the  walls  of  the  stomach  and  bowels, 
which  renders  a  spontaneous  expulsion  of  tiatus  impossible. 
But  in  other  cases  it  can  only  arise  front  the  contents  of  the 
intestine.     Whether  it  can  also  he  geuerat<'d  l»y  the  blood  circu- 

Eiating  in  the  walls  of  the  intestine  is  doubtful. 
I  Paralytic  or  paretic  states  of  the  muscular  system  of  the 
bowel  are  also  often  the  apparent  cause  of  the  extremely  obsti- 
nate constipation  tu<.'t  with  in  the  hysterical. 
I  Paralysis  of  the  muscUs  of  the  ccmphiKjus  and  •pharynx  also 
occura  as  a  symptom  of  hysteria.  Swallowing  is  thereby  ren- 
dered difficult,  or  altogether  impossible,  while  the  oesophageal 
^^ube  introduced  glides  wttliotit  obstnu'tion  into  the  stomach. 
^B*his  condition,  which  torments  the  patient  exceedingly,  and  by 
interfering  with  nutrition  induces  a  high  degree  of  exhaustion,  it 
13  frequently  pos!<il>le  to  cure  altno^J|;  at  once,  by  using  tlui  tube, 
or  by  employing  electricity  or  other  stimuli.  In  other  cases 
feeding  must  be  undertaken  with  the  tube  for  some  time,  and 
improvement  takes  place  with  the  removal  of  the  general  de- 
bility. 

Paralysis  of  the  vocal  cords  is  tlic  most  freqneid  of  hysterical 
paralyses  met  with  in  the  respiratory  organs.  This  generally 
appeal's  suddenly,  sometimes  after  an  attack,  but  more  fre- 
quently without  such,  and  is  then  cliiefly  induced  by  some 
psychical  excitement.  Tlie  patients  either  completely  lose  the 
power  of  speaking  aloud  or  the  voice  seems  husky,  disappearing 
with  any  considerable  effort.  Sometimes,  while  engag*^!  in  lively 
conversation,  a  sudden  loss  of  voice  ensues.  Willi  this  hysteri- 
cal aphouia^  dilUculty  in  moving  the  tongue  may  be  united,  so 
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that  patients  can  no  longer  even  whisper,  bat  can  only  make 
them  Slaves  UTJtlerstood  by  signs. 

Exaiiiinatiou  witli  the  kiiyngoal  mirror  shows  vocal  cords 
quite  HDrmally  colored,  in  simple  hysterical  aphonia,  and  in  the 
vast  majority  of  cases  exhibits  ])amiysis  of  the  constrictor  glotti- 
dis,  sometimes  on  one  side,  at  other  times  double.  The  musculi 
thyreo-arytjenoidei  interni  are  oTlen  paralyzed;  this  is,  liowever, 
more  rarely  the  case  with  the  dilatator  glottidis.  Hysterical 
aphonia  may  disappear  as  i-apidly  as  it  8U}»ervened.  Sometimes 
j)S3-ehical  excitement  is  the  remedy,  at  others  the  most  varied 
methijds  of  local  treatment : — external  manipulation  of  the 
larynx,  the  introduction  of  the  mirror,  systematic  lessons  in 
intoning,  electricity  applied  externally  or  diroctlj^  to  the  affected 
muscles.  Tliere  always,  liowi?ver,  remains  a  tendency  to  after- 
effects, which  is  proved  by  the  fact  that  after  repeated  recurrence, 
the  paralysis  does  not  disappear  so  readily  as  it  did  at  iirst; 
some  cases  bid  defiance  to  all  tn.^atment  for  years,  until  they  are 
finally  cured  by  some  accident. 

Paralyses  of  particular  muscles  of  respiration  occur,  like 
other  circumscribed  hysterical  paralyses,  but  they  are  rare. 
Ti^mporary  paralysis  of  the  diaphragm,  whicii  one  sometimes 
sei-s  after  epilejttic,  may  possibly  occur  after  hysterical  fits, 
but  I  am  ignorant  of  any  such  observations.  Paraly-'iis  of 
tlie  bladder  is  met  with  in  the  hysterical,  both  secondarily,  in 
consequence  of  spastic  retention  of  urine,  and  also  as  a  primary 
sympttmi. 

Paralysis  in  iJie  extremities. — ^This  sometimes  appn^ars  in  a 
heniiiilegic  and  at  others  in  a  ])araplegic  form  ;  now  only  one 
extremity  is  affected,  and  again  there  is  crossed  paralysis  of  an 
upper  and  the  opposite  lower  extremity  ;  in  some  cases  total 
pnraljsJs  of  all  four  extremities  has  been  observed.  Of  the  facial 
musch'S,  those  acting  upon  the  e3'eball  only  very  rarely  partici- 
pate in  the  pantlysis.  On  the  other  hand,  paralysis  of  one 
levator  palpebne  superioris,  or  of  both  these  muscles,  is  mtH  with 
pretty  often.  Moreover,  paralysis  in  the  territory  of  the  facial 
neiTe  and  of  the  hypoglossal  is  extremely  rare.  In  otherwise 
perfectly  complete  iiysterieal  hennplegia,  drawing  of  the  face 
towards  the  healthy  side,  so  constant  in  apoplectic  hemiplegia, 
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and  the  pushing  of  the  protruded  tongue  to  the  paralyzed  side, 

I  can  almost  never  be  detcrmitiecl. 
Besides  paralysis  affecting  entire  limbs,  such  a  condilion  is 
met  with  iU  th«  extremities  in  the  territury  of  ijarticiilar  motor 
nerve  trunks  ;  theae  are,  however,  rarer  Llian  the  more  geneml 
pamlyses.  The  degree  of  paralysis  nia}^  \h;  very  dilTerent,  begin- 
ning with  mere  weakness  and  heaviness  of  the  limb,  to  absolute 
loss  of  motion.  The  commencement  is  often  sudden,  ad  the 
paralysis  is  left  fully  developed  after  an  hj'sterlcal  attack  ;  in 
other  cases  it  conies  on  giiidually  without  a  preceding  fit : 
patients  complain  of  a  feeling  of  weakness  in  one  or  other 
extremity;  this  shortly  increases  in  intensity  and  extent,  until 
finally  a  greater  or  less  degree  of  paralysis  is  established.  The 
be/iucior  of  the  paralyzed  muscles  to  the  tltdrir  eurreiit  Is 
normal;  tlie  excitability  both  for  the  induced  and  for  the  con- 
stant current  remains  unaltered,  even  after  a  persistence  of 
the  paralj'sis  for  years ;  it  is  only  on  account  ol  the  atrophy 
induced  by  long  disuse,  which,  however,  never  attains  a  high 
degree,  that  the  response  to  electricity  may  at  a  later  period  be 
less  energetic. 

In  the  great  majority  of  cases  a  certain  degree  of  anrrsthesia 
L^ develops  itself  in  tiie  ])aralyzed  parts  ;  but  not  by  any  means  so 
Bithat  the  amount;  of  each  condition  stands  in  any  definite  rela- 
tion.     Total    nnajsthesia    may   occur  without   paralysis,   and, 
though  rarely,  the  converse  may  also  be  the  case.     If  ana^slhesia 
i      is  present,  tlie  muscular  ])arts  al.-ro,  as  a  rule,  participate,  and  in 
^fcconseqnence  of  this,   sensation  on  electric  contraction  of  the 
muscle  is  absent.     Duchenne   has   proposed   this  condition   of 
diminished  "' electro-muscular  sensibility"  as  an  infallible  sign 
of  hysterical  paralysis,   by  means   of   which   one  may   distin- 
guish this  especially  from  apoplectic  palsy.    Against   this  it 
must  be  remarked  that  anjcsthesia,  at  least  to  any  considerable 
^-  amount,  may  be  absent  in  hysterical  paralysis,  and  that  where 
^P cutaneous  sensibility  exists,  it  is  simply  impossible  to  estimate 
exactly  the  degree  of  electro-muscular  sensibility,  and  moreover, 
that  in  apoplectic  paralyses  anesthesia  is  also  sometimes  met 
willi,  and  that,  too,  with  complete  loss  of  muscular  seiisibilitj*. 
If  tliis  diagnostic  sign  is  therefore  only  applicable  to  some 
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cases,  it  is,  as  a  rule,  possible  to  recognize  the  character  of  the 
paralysis  from  other  symptoms  present.  Hysterical  paralysis 
does  not  appear  unless  other  and  distinct  signs  of  hj'steria  are 
coexistent,  such  as  spasmodic  attacks,  with  and  without  n.'fer- 
ence  to  the  paralysis  present,  hyperaesthesia  in  the  most  varied 
parts,  and  particularly  the  cluirafteristic  psychical  symptoms. 
A  paralysis,  then,  wliich  appears  in  an  extremely  hysterical  sub- 
ject, must  always  suggest  the  possibility  of  its  being  a  symptom 
of  hysteria. 

In  doubtful  instances  tlie  progress  of  the  case  furnisht^s 
inforniutlou:  hysterical  paralysis  is  sometimes  of  very  short 
duration,  continuing  for  a  few  hours,  days,  or  weeks,  after  an 
attack,  and  then  conijiletely  disappearing,  perhaps  to  i-etum 
after  subsequent  lits.  If  these  conditions  have  ahvad}'  fre- 
quently shown  themselves,  one  will  rarely  be  in  doubt  as  to  the 
diagnosis.  In  otlier  cases  the  mode  of  extension  of  the  panilj^sis 
is  characteristic  ;  it  appears  crossed  from  the  commencement,  or 
it  is  at  tirst  pronounced  on  one  half  of  tlie  body,  quickly  disap 
pears  from  hence,  and  suddenly  shows  itself  o)i  the  other  side, 
and  possibly  also  makes  several  such  changes  of  position.  But 
there  lire  other  cases  in  which  the  paralysis  continues  for  years 
unchanged  in  extent,  and  in  these  cases  the  diagnosis  cannot  with 
absolute  certainty  be  made  for  a  long  time.  It  may  especially  be 
confonnded  with  hemiiilegia  from  disseminated  (Herderkrankun- 
gen)  brain  disease,  and  with  paraplegia,  the  result  of  disease  of 
the  spinal  cord.  The  latter  error  often  arises,  particular)}'  in 
those  cases  in  wliicli  in  paralyzed  hysterical  patients  decided 
hyperi-csthesia,  due  to  disordered  sensibility,  is  at  the  same  time 
present  in  the  vertebral  region.  The  skin  of  the  back  of  such 
patients,  covered  with  cicatrices,  is  frequently  an  eloquent  wit- 
ness of  tlie  diagnosis  formed,  and  which  was  followed  by  an 
active  derivative  treatment.  It  must  nevertheless  be  acknowl- 
edged that  the  heroic  remedies  of  burnings  and  caustics  now  and 
then  cause  an  hyst^'rical  paralysis  to  disapjiear  just  as  suddenly 
as  any  other  remedy  which  is  employed  against  the  disease,  or 
as  some  accidental,  purely  psychical  influence.  Finally,  the 
most  important  criterion  for  making  a  diagnosis  is  the  sudden 
disappearance,  through  the  agency  of  a  moral  intluence,  of  a 
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paralysis  which  had  continued  for  years,  and  bade  defiance  to 
all  ti-eatment.  The  diagnosis  may,  however,  be  attended  with 
peculiar  difficulty  in  those  cases  in  which  it  has  to  be  distin- 
guished from  multiple  sclerosis  of  the  brain  and  spinal  cord — 
a  disease  in  which  likewise  a  frequent  change  of  locality  of  tlie 
paralysis,  a  coming  and  going  of  it,  is  often  observed,  and  wliose 
attacks  of  an  apoplectic  character  ma.y  be  deceptively  simulated 
by  hysteria.  The  diagnosis  of  severe  forms  of  hysteria  from 
this  disease  is  often  fii-st  made  after  long-continued  observation. 

A  condition  of  pernianent  contraction  not  ranjly  dcivelops 
itself  in  the  palsied  extremities.  In  some  cases  tliis  appears 
simultaneously  with  the  paralysis.  After  a  convulsive  atta<!k, 
one  extremity  or  half  of  the  body,  or  both  upper  or  lower  extrem- 
ities remain  in  a  state  of  tonic  contraction,  which  cannot  at  all 
be  overcome  by  the  will  of  the  patient,  and  passively  only  by 
great  force. 

In  other  cases  paralysis  continues  for  a  length  of  time,  and 
then  gradually  or  suddenly  contraction  supervenes  after  a  fnmh 
attack.  In  the  upper  extremities  spasmodic  tiexion  of  the  forcj- 
arm,  hand,  and  fingers  is  almost  always  present.  In  the  low(*r 
extremities,  on  the  other  hand,  according  to  Charcot,  who  has  of 
late  redirected  attention  to  this  affection,  8pa.smodi<!  extension  at 
the  hip,  knee,  and  ankle-joints  is  the  rule,  with  which  contrao 
tion  of  the  femoral  adductoi-s  may  also  b<i  assfxiiated.  To  this 
rule  there  are,  however,  exceptions,  as  the  following  case,  n(jt<.'d 
by  me  in  Wurzburg,  proves : 

In  a  cook,  twenty-eight  years  of  age,  who  bad,  some  time  Ijefore  her  reception 
into  the  Julius  Hospital,  suffered  at  her  own  home  from  a  tedious  alKlowiiial  affec- 
tion (prot>ably  purulent  oophoritis,  with  bursting  of  an  al>BCciM  \nU>  the  rectum;, 
together  with  peculiar  [mchical  symptoms,  there  derclojied  it»<;lf  fXiWerful  ]H:nint- 
ent  tremor  of  the  left  leg,  which  hindered  the  f>atient  in  walking.  A  few  week* 
later  general  convnlsire  attacks  made  their  appearance,  in  which  the  right  leg  waa 
thrown  into  a  state  of  tonic  extension,  and  the  left  into  tooic  flexion,  while  violent 
clonic  conrulsions  followed  in  the  facial  and  lingual  mosclci.  Tbeae  vetj  f rr^^^uently 
rei>eated  attaclcs,  coupled  with  or>mplet«  I'jt*  of  conkciousneM,  osuallT  lasted  for 
one  or  two  minutes :  thej  terminated  in  a  soporose  condition,  which  quickly  [f«fek<:d 
ofiL  After  the  attacks,  the  rigid  extension  of  the  right  leg  completely  disappeared 
on  each  occasion  :  the  flexion  of  the  left,  on  the  contrary,  rery  soon  Ijeeairie  i*er- 
manent,  and  in  socfa  a  manQ.er  that  tlte  leg  at  the  kmob-joiot  was  best  at  a  right 
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an;^Ie.  and  could  not  be  straightened,  by  exerting  the  greatest  force.  But  the 
semillesiuQ  of  the  femur  and  the  clubbed  posiliun  (vains)  of  the  foot  couKl  be 
easily  adjusted.  The  coutractioa  of  the  knee  could  only  be  overcome  nhcn 
most  deeply  under  thi;  tnflueuco  of  chloroform.  After  persisting'  for  about  n  year, 
this  as  well  as  the  anicstliesia  present  in  the  same  leg  and  the  hy$tericjil  fits  dimp- 
pcared,  on  the  occasion  of  the  patient  being  attacked  by  typhoid  fcTcr.  Dur- 
ing the  following  three  months  none  of  her  numerous  hysterical  symptoms 
returned,  of  which,  oft-repeated  vomiting  of  bluoil,  great  salivation  appearing  in 
paroxysms,  tympauites,  and  nervous  deafness,  may  be  mentioned.  The  patient  then 
diud  of  rapid  tuberculosis  of  the  peritoneum,  the  source  of  which  was  to  be  refer- 
red to  chronic  inflammation  of  the  Fallopian  tubes  and  the  structures  surrounding 
the  uterus.  Both  ovaries  were  atrophied,  and  tlie  tunica  albuginea  thickened. 
Tlie  stomach  was  free  from  ulcers  and  cicatrices;  in  the  bowel  numerous  slaty  spots 
were  recognized  as  the  remains  of  tlia  former  typhoid  affection.  The  brain  and 
spinal  cord  were  microscopically  healthy. 


Contraction,  like  paralj'sis,  may  last  for  years,  and  like  this 
may  suddenly  be  cured  by  all  possible  moral  inllta'nces.  But 
tlinre  are  al.so  cases  which  resist  evtr-ry  intliienre,  and  in  which, 
afft-r  continuing  for  d^cadt'S,  atrophy  of  tin;  nlfectHd  muscles 
with  diminished  electric  re.sponse  iinally  sets  in.  Under  the 
deepest  influence  of  chloroform  the  contraction  can  then  no 
longer  be  overcome. 

It  is  feasible  to  suppose  that  in  such  cases  the  at  first  3mrely 
functionril  disorder  may  later  go  on  to  material  changes  in  the 
nervous  S3'steni,  that  is,  that  the  supposed  condition  of  excite- 
ment, of  whose  niatejial  basis  we  are  ignorant,  after  continuing 
for  a  lengthened  period,  is  acconi])anied  by  grosser  changes  at  its 
place  of  origin.  Charcot  has  related  a  case  in  which  this  may 
have  occurred.  In  a  female  hysterical  patient,  who  had  suffered 
for  ten  j'eais  from  contraction  in  all  four  extremities,  which  had 
at  first  disajipeared  several  times,  but  later  became  pennanent, 
sclerosis  of  both  lateral  cohinins  was  found  on  e.xamination. 
Against  this  it  may  be  urg<'d  that  the  sclerosis  was  in  this  case 
the  original  disease,  merely  by  chance  nmiplicated  with  hy  sterical 
Bymptonis.  At  any  rate,  as  Charcot  himself  says,  it  is  impossible 
to  state  the  exact  period  at  which  sclerosis  develops  itself  in  a 
case  of  hysterical  contraction. 

As  in  contractions  and  palsies,  caused  by  anatomical  changes 
in  the  brain  and  spinal  cord,  so  in  hysterical  conditions  of  this 
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kind  trcraor  is  froqn;ent]y  observed^  wliich  nppears  in  tlio  paral- 
yzed extivraities,  t'spfcially  on  attempting  movement.  But  this 
may  also  occur  as  an  independent  symptom  of  paralysis  and  cun- 
trartion,  and  then  apjiear  in  quite  the  same  way  a.s  in  paralysis 
agitans.  An  analogous  shaking  pals^y  in  the  head  is  also  some- 
times obsei'ved.  Less  marked  degrees  of  tremor  nia}^  moreover, 
occur  in  the  tongue,  the  facial  muscles,  and  the  hands,  in  most 
liysterical  patients,  as  quite  transitory  phfuomcna,  which  may 
be  called  forth  by  tlio  slightest  psychical  excitement. 

Disturbances  of  the  Cirailfifion,  and  Disorders  of  Secretion 

and  Excretion. 

Changes  in  tJie  pnwer  avdfreqiimr/ij  qflJie  Jirarfs  actio?!-  nre 
often  met  with  in  the  hysterical.  'J'ht*  dii^turbuuces  are,  as  a  rule, 
transitoiy,  less  frequently  permanent.  In  most  patients  it  only 
xeqiiires  trivial  psychical  or  sensory  excitants  to  produce  power- 
ful ^^«//>//r///6>fl,  which  is  felt  not  only  subjectively  by  the  patient, 
but  may  also  be  a]:)pn'eiated  objectively,  as  the  apex-beat  seems 
increased,  and  strong  synchronous  pulsations  are  sometimes  found 
in  the  whole  cardiac  region.  The  frequency  of  the  heart's  action 
is  almost  always  at  the  same  time  incivased. 

The  pulse  in  such  cases  is  tJometimes  small  and  hard,  at 
other  times  full  and  soft,  corresponding  to  the  varying  state  of 
contraction  of  the  muscular  coat  of  the  vessels.  The  more  or  less 
complete  paralysis  of  this  coat  often  rapidly  succeeds  a  tem]>ora- 
rily  excited  condition.  In  place  of  the  jmleness  existing  at  tir.st, 
general  reddening  of  (ho  skin  and  profuse  jiersjMration  set  in,  :nul 
at  all  ]>ossibh'  portions  i)f  tin*  body,  at  which  no  pulse  is  at  other 
times  to  be  felt,  YJiscular  pulsation,  a]i]>reciable  subjectively  and 
objectively,  occurs.  Such  ti-ansitory  exaggerations  of  the  heart's 
action  are  also  found  in  the  liysterical,  without  a  demonstrable 
]>sychical  or  sensible  cause ;  thry  are  also  not  very  ntre  symp- 
toms in  the  course  of  hysterical  convulsions.  In  the  latter,  more- 
over, the  heart's  action  is  not  by  any  means  always  increased  ; 
much  more  frequently,  in  contradistinction  to  the  spasmodic 
movements  in  all  othm*  muscular  parts,  its  normal  activity  is  di- 
minished.    A  leeliug  of  lulluess  and  oppression  in  the  chest,  with 
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anxiety,  is  a  regular  accompaniment  of  palpitation.  Its  influence 
upon  conscionsness  (Geliirntliiirigki^it)  is  very  variable,  and  ia 
acfordance  witli  the  conduct  of  tJie  vessels  of  the  bniin  at  the 
game  time.  A  feeling  of  confusion  and  oppression  in  tlie  head, 
as  Weil  a^  giddiness,  is  only  rarely  absent  in  severer  attacks  of 
palpitation. 

Considfi-ahle  iceakenf'nff  of  t?ie  ?icarCs  action,  and  especially 
such  as  supervenes  suddenly,  is  also  met  with  in  the  hysterical. 
This  may  usually  be  determined  in  the  fainting  tits  wiiich  so 
eai5ily  arise  in  inmm  of  these  patients,  and  together  with  the 
accompaujing  anjcnda  of  the  brain  apparently  causes  these  at- 
tJicks.  The  occurrence  of  the  latter  is  favored  by  a  simultaneous 
and  genernl  diniinutiou  of  vascular  tonus,  which,  in  the  presence 
of  a  weakened  heai't's  action,  has  as  a  necessar}'  consequence  an 
accunialation  of  blood  in  the  more  deeply  situated  parts  of  the 
l)ndy.  The  ditninipihed  heart's  action  is  likewise  very  remark- 
able in  attacks  of  catalepsy,  but  seems  to  reach  its  highest 
degree  in  those  rare  comatose  states  wjiich  hist  for  da^'s,  and 
which  have  been  designated  hysterical  trance. 

In  the  ordinary  state,  apart  fi-ora  all  lits,  the  action  of  the 
heart  and  of  the  pulse  is  in  many  hysterical  persons  perfecily 
normal,  as  regards  both  frequency  and  force.  An  habitual 
weakness  of  these  occurs  in  those  by  no  means  rare  cases  in 
which  chlorosis  and  an;emia  e.vist  as  causes  or  concomitant 
symptoms  of  liysf<M-ia.  Tlie  real  blame  of  the  occasional  dis- 
orders of  cardiac  and  vascular  action  mentioned  is  often  appar- 
ently to  be  attributed  to  these  conditions. 

Independently  of  the  state  of  the  heart's  innen'ation,  varia- 
tions in  lite  state  of  covtraction  of  the  musftdar  coat  of  t?ie 
ressels  occur  in  a  great  many  hysterical  patients,  pi-oducing 
remarkable  appearances,  particuhu-ly  in  the  vessels  of  the  skin. 
As  an  habitual  condition,  one  finds  with  especial  frequency  pale 
and  cold  »'xti'emities,  while  the  face  is  much  redden<^d,  and  the 
jiatietirs  coni]ilain  cf  an  overwhelming  sense  of  heat  in  the  head. 
At  remarkalile  variance  with  this,  the  mucoas  mend>ranes  are 
sometimes  bloodless,  both  the  conjunctiva  and  lips  being  very 
pale.  Even  when  the  color  of  the  face  is  usually  normal,  one 
generally  notices  in  the  hysterical  a  great  tendency  to  become 
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pale  and  to  blnsli.  With  the  reddening  of  the  skin,  profuse 
perspiration  of  the  face  then,  as  a  rule,  takus  place.  The  same 
api>arance  is  also  met  with  at  othiT  jjorlions  of  tbe  cutaneous 
euiface.  Thus,  tlie  Iiaiids  espi^riall}',  wliifli  when  at  rest  are  dry 
and  cool,  often  bfcouit^  warm  and  moist  on  the  sliglitest  attempt 
at  manual  labor,  such  as  writing  and  the  liki\  This  is  also  the 
case  in  the  lower  extremities.  In  other  cases  perspiration  is 
increased  over  the  whtile  body  ;  cases  of  unilateral  sweating  are 
also  occasionally  seen  in  the  hystericuL  Local  hypera^mia  of 
tlie  skin  does  not  rarely  acconiptmj'  the  neunUgic  affections  whicli 
occur  in  hysterical  persons.  Herpes,  tr»o,  is  sometimes  observed 
along  with  it.  In  the  extremities,  in  which  the  joint  affections 
previously  mentioned  arise,  Erodie  frequently  observed  the  typi- 
cal variations  of  vasfuhirity  and  temperature  take  ]ilace,  in  such 
a  manner  tliat  icy  coklness  and  paleness  of  these  existed  fur  some 
hours  daily,  then  elevations  of  temperature,  with  reddening  and 
sweating  appeared,  whicli  continued  for  about  the  same  period, 
and  then  for  a  lime  gave  place  to  a  normal  condition. 

Of  especial  interest  are  the-  hlecdimfs  from  the  skill  and  vari- 
ous internal  oi-ffaiirS  met  with  in  hysterical  persons,  in  conse- 
quence of  local  congestion.  To  estimate  this  aright,  t/je  state  qf 
incnslruatioii  must  next  ho  considered.  This  is,  in  many  hysteri- 
cal women,  perfectly  noniud  ;  yet  in  nearly  a  halt  ol  such  jKilients 
disorders  of  this  function  of  one  sort  or  another  occur  ;  sometimes 
bleeding,  profuse  and  frequently  jepfated  ;  at  other  times  ubnor- 
mally  little,  and  only  occurring  at  long  intervals.  Sometimes 
these  are  luiduubtedly  the  result  of  anatomical  changes  in  the 
genital  organs;  at  other  times,  whether  appearing  with  or  with- 
out such  changes,  they  are,  in  the  manm-r  juevionsly  stated,  the 
cause  of  hysteria.  Amenorrluea  may  fiirtlier  be  the  niere  result 
of  the  anaemic  condition  causing  the  Iij'steria  ;  it  may,  liowever, 
in  tile  absence  of  unc'emia,  also  arise  from  an  altered  innervation 
of  the  uterine  vessels,  dependent  upon  hysteria.  Likewise,  in  a 
perfectly  normal  state  of  the  genitals,  profuse  hennorrhages  take 
place  from  them,  which  can  only  be  explained  by  an  abnormal 
Btate  of  congestion,  arising  from  altered  inner\-ation. 

In  cases  of  amenorrlura  of  tlie  form  last  mentioned,  there 
occur  collateral  determinations  of  blood  to  other  organs,  and 
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liemorrhages  may  take  place  which  are  to  be  regarded  as  vicari- 
ous for  the  deficient  nunstruatiofh.     Such  hemorrhages  hav< 
especially  been  s<'en  to  occur  from  tlie  mucous  membrane  of  th»| 
nose  and  throat,  also  from  tlic  stotnuch  and  lungs,  and  in  rax 
cases  from  the  most  widely  differing  portions  of  the  cutaneoul 
surface,  without  its  being  possible  to  determine  other  changes  ii 
these  parts  than  thoie  which  are  couuected  with  any  hemor*1 
rhage. 

All   these  bleedings,  however,  also  occur  in  the  hysteric 
independently  of  the  menstrual  period,  and  witliout  the  meu&trn 
ation  itself  being  at  all  disordered.      One  can  then  onl}^  conclude 
that  one  has  to  do  with  local  congestion  of  the  affected  organs 
due  to  abnormal  innervation. 

I///slericfd  Juematemesis  only  occurs  in  isolated  casea.  Bn| 
in  such  one  occasionally  sees  it  lake  place  very  copiously,  an^ 
with  frequent  recurrence,  sometitues  daily,  or  every  two  days,  fc 
a  long  time,  and  under  certain  circumstances  producing  highly 
exhausted  conditions.  The  vomited  blood  is,  according  to  th*!' 
time  it  has  been  in  the  stomach,  sometimes  little  altered,  and  at 
other  times  appejirs  as  dark  masses  of  clots,  or  in  the  well-known 
form  of  a  material  resembling  coffee-grounds.  It  is  also  found 
more  or  less  abundantly  in  the  stools.  In  two  cases  which  I  liav*^^ 
myself  seen,  ])ains  in  the  stomach,  and  a  feeling  of  weight  or  fulfil 
ness  in  the  epigastrium,  usually  preceded  tlie  vomiting  of  blood 
for  some  tune  ;  after  the  vomiting,  the  patients  felt  relieved,  and 
remained  for  some  time  free  from  pain.  In  other  cases,  as  tliey^ 
liave  recently  been  described  by  Ferran,  severe  fits  preceded  X\x% 
vomiting,  and  the  stomach-ache  reached  an  unbearable  degi-ee, 
that  the  jiatienta  were  much  distressed  and  discomforted  ;  gldJf-" 
ness  and  noises  in  the  ears  were  associated  with  this,  and  the 
patients  fell  into  a  swoon-like  condition.  After  a  few  minutes 
they  again  recovered,  and  then  for  the  first  time  blood  was 
ejected  from  the  stomach,  with  virdent  retching. 

The  discrimination    of  these   hj'stencal  hfematemeses  frt)m 
such  as  arise  from  gastric  ulcers  in  the  h^'sterical  is,  moreovefl^B 
extremely  difficult,  and  one  can,  as  a  rule,  oidy  be  certain  after 
prolonged  observation.     Tlie  slight  influence  upon  the  genen 
state  of  the  patient,  the  absence  of  gastric  disturbances  in  tt 
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intervals,  and  the  close  connection  with  the  fluctaations  of  otlinr 
neiTous  disorders,  are  usually  characteristic  of  h^'sturiciil  liciu(n-- 
rliagt's.  But  there  are  cases  in  which  all  these  landmarks  fail. 
The  appetite  and  general  condition  are  much  depressed,  and 
other  hysterical  phenomena  are  less  pronounced.  In  these  cases, 
the  final  issue,  sudden  arrest  of  the  bleeding  and  its  renewal 
by  other  hysterical  symptoms,  often  tirst  affords  certainty. 

What  has  been  said  of  luematetneses,  in  great  measure  applies 
to  hamoptyses  in  the  hysterical ;  as  purely  hysterical  symptoms, 
they  occur  perhaps  even  more  rai-ely  than  the  former.  Again, 
hemorrhages  of  butli  kinds  are  frequently  simulated  j  to  render 
themselves  interesting,  patients  produce  blood,  which  may  have 
come  from  any  other  source,  as  vomited  or  expectorated,  or  they 
di-iuk  the  blond  of  animals  and  then  irritate  themselves,  so  as  to 
vomit  artilicially.  One  must  therefore  be  constantly  on  oue'3 
guard  against  deception.  This  remark  is  still  more  applicable 
to  the  blood-staining  of  the  sweat  and  tears  sometimes  observed, 
and  espi-cially  to  those  greater  hemorrhages  from  particular,  cir- 
cumscribed portions  of  the  skin.  The  latter  are  said  to  occur 
particularly  on  the  hands  and  feet,  and  on  the  chest  and  fore- 
head, and  in  such  a  manner  that  a  liladder  like  elevation  of  the 
epidermis  iirst  takes  place,  wlien  the  serum  in  the  bulla,  at  lirst 
clear,  becomes  of  a  bloody  color,  and  then,  after  flattening  of  tlie 
skin,  a  flow  of  blood  takes  place,  often  tolerably  abuuclant,  and 
persisting  for  a  length  of  time.  This  phenomenon,  described  as 
stiijinntization,  in  which  superstition  beholds  a  recurrence  of  the 
wounds  and  bleeding  of  Christ,  has  in  most  known  cases  become 
so  suspicious,  from  the  conduct  of  the  patients  themselves,  and 
from  that  of  the  priesthood,  who  liave  di'dved  great  benefit 
therefrom,  that  it  may  be  doubted  whether  we  have  not  as  a  rule 
Bo  deal  with  mere  fraud.  At  any  rate,  those  cases  are  not  con- 
vincing in  which  a  rigorous  in3]>eetiou  has  been  avoided.  This 
also  apj)lies  to  various  cases  which  have  been  related  in  more 
ancient  literature,  in  wliich  not  only  is  blood  said  to  have  issued 
from  all  possible  parts,  but  also  urine  and  fseces,  sometimes  from 
the  umbilicus,  and  at  other  times  from  the  eyes,  ears,  or  any 
other  part  whatever.  On  the  other  hand,  the  possibility  must 
not  be  denied  that,  under  certain  cii'cumstauces,  in  couseiiueuce 
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of  rapture  of  the  smaller  vessels,  bloody  admixtures  may  appear 
in  the  sweat  and  tears,  and  that  thus  also  more  coDsidei-able 
ln'inorrhages  may  occur.  This  seems  to  have  been  the  case  in  a 
patieiiL  ul)served  by  Parrot,  in  whom,  at  diffei-eut  times  during 
gem-ral  convulsive  attacks,  ati  escape  of  bloody-coloi-ed  fluid  wsia 
noticed  from  the  skin  of  the  fingers,  tbe  knees,  the  thigli,  the 
chest,  and  also  from  the  conjunctiva.  In  other  cases,  again,  the 
oceurrence  of  an  extravasation  of  blood  into  and  under  the  skin 
has  been  noted,  on  the  solution  of  the  continuity  of  which  bleed- 
ing followed  ;  this  was  so  in  a  case  of  Astley  Cooper's,  quoted 
by  Laycock,'  in  which  tiiere  was  bleeding  from  the  breast,  and 
likewise  in  a  case  of  bleeding  from  the  scalp  related  by  Magnus 
Huss. 

Other  Anomalies  of  Secretion  and  Excretion. 

Salivation  sometimes  occurs  with  great  intensity  after  liys- 
terical  fits,  and  more  rarely  it  is  met  with  as  an  independeiu 
Byniptom,  occurring  daily  apart  from  fits.  In  some  cases  also, 
as  Valentiner  correctly  points  out,  the  salivation  is  only  appar- 
ent, and  arises  from  the  circumstance  that,  on  aecount  of  s]Tasm 
or  ])anilysis  in  the  ])harynx,  the  saliva  is  not  swallowed,  and 
therefore  escapes  from  the  mouth.  The  opposite  condition,  tor», 
of  abnormal  dryntss  of  the  moui/i,  with  a  parched  and  burning 
sensation,  is  found  in  some  liystei'ifal  ]iatients,  and  causes  them 
to  drink  incredible  quantities  of  liuid. 

Gastric  Secretion. — With  the  spasmodic  states  of  the  stom- 
ach, mention  has  already-  been  made  of  hysterical  vomiting  (not 
bloody).  It  has  yet  to  be  remarked  that  with  this  a  considerable 
increase  of  the  gastric  secretion  may  frequently  be  determined, 
as  large  quantities  of  fluid  are  ejected,  even  in  a  perfectly  fasting 
condition.  Tlie  a])petite  is  thereby  generallj"  much  diminished. 
Sometimes,  on  tlie  contrary,  the  patients  are  very  hungry-,  and 


'1.  c,  p.  214,  "In  a  young  lady,  Reventeen  rears  of  ajre,  the  bresst  appetin 
swollen.  There  are  <me  large  and  eeverol  smnllur  extmvnHationM  of  blood,  resemUling 
thofic  due  to  leecb-bites.  Thin  eaoape  of  blood,  from  which  nhe  has  repeatedly  snf- 
fered,  begiiu  nhont  a  week  before,  and  ceaaes  a  week  after  meustmatiou."  La^oook 
himnfilf  also  mentioaa  bleeding  from  the  nipple. 
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take  all  possible  nuti'iment,  although  they  are  aware  that  they 
cannot  retain  it.  It  is  a  charaet<jristic  feature  that  occasionally 
particular,  and  indeed  very  substantial,  articles  of  diet  may  be 
borne  without  voiuiting.  Thus  it  is  not  rarely  possible  to  put  a 
Htop  to  it  by  allowing  the  patient  to  eat  perfectly  raw  bacon  or 
Kaw  minced  beef,  with  whole  peppercorns. 

■  In  some  cases  hysterical  vomiting  is  the  result  of  a  vicarious 
act  of  the  stomach ;  that  is,  it  has  biieu  n-pt^atedly  obsei-vcd 
when  the  secretion  of  the  kidneys  is  either  lessened  or  altogether 
suppressed.  In  a  case  of  the  latter  description  Cliarcot  suc- 
ceed^-d  in  demonstiutitig  urea  in  the  vomited  matter.  PVrnet 
also  determined  the  same  in  one  case.  In  a  case  of  the  same 
kind  which  I  noted  last  year,  this  could  not  be  proved.  But 
here  the  suppression  of  urine  was  never  so  complete  as  in  Char- 
cot's case,  as  from  1(K)  to  2(J<)  c.  ems.  of  urine  were  daily  voided, 
p  As  regards  the  abnormal  accumulation  of  gas  in  the  stomach 
and  bowel,  the  reader  is  referred  to  what  has  been  said  regarding 
paralysis  of  these  parts.  The  obstinate  constipation  of  frequent 
occurrence  has  also  there  been  discussed.  It  has  yet  to  be  men- 
tioned that  in  other  patients  there  exists  a  great  tendency  to  pro- 
fuse watery  diarrha?a,  which  is  uinnistakably  related  to  the  other 
nervous  symptoms,  and  nuiy  arise  especially  after  mental  emo- 
tion, just  as  suddenly  as  it  occasionally  disappears.  It  produces 
e.xhaustion  much  less  frequently  than  copious  vomiting  does. 

AbnorinalUles  of  urinary  secretion  are  very  frequent  in  the 
hysterical.    A  decided  increase,  as  well  as  diminution  of  urine 
occurs.     The  former  takes  place  teniponirily,  especially  after 
Convulsive  attacks  ;  under  such  circumstances  a  very  copious, 
clear  urine,  of  low  specific  gravity,  is  often  {not  always)  secreted 
{urina  spastica).     Diminution  of  urine — true  ischuria— is  usu- 
ally a  more  persistent  symptom,  which  is  often  coupled  with 
spasmodic  closure  of  the  neck  of  the  bladder,  so  that  the  small 
quantity  of  urine  which  exists  must  be  removed  by  the  catheter. 
Charcot,  whose  observation  has  already  been  mentioned,  has 
ftroved  that,  in  the  small  quantities  which  are  still  excreted,  a 
■elatively  large  quantity  of  urea  is  present.     I  can  also  state  the 
"same  of  the  case  I  have  examined.     As  Charcot  therefore  says, 
it  cannot  be  a  question  of  diminished  secretion  in  consequence 
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of  spasmodic  closure  of  the  ureters,  as  the  qnantit}-  of  urea  must 
then  also  be  relatively  diminished  ;  but  the  cause  of  the  ditnin- 
islied  secretion  is  evidently  to  be  sought  in  the  kidneys  them- 
selves, and  indeed  probably  in  their  vascular  system.  The 
possibility  of  tolerating  such  conditions  is  afforded  by  the  excre- 
tion of  urea  by  other  organs.  This  has  already  been  proved  by 
Charcot  in  the  case  of  the  mucous  membrane  of  the  stomach ; 
but  it  is  probable  that  in  other  cases  the  mucous  membrane  of 
the  bowel,  as  well  as  the  skin,  can  act  in  a  similar  manner,  jnst 
as  this  is  observed  in  contracted  kidney,  acute  nephritis,  and  so 
on. 

Increase  of  the  uterine  and  vaginal  secretion  is  undoubtedly 
of  so  frequent  occurrence  in  the  hysterical  because  the  chronic 
diseases  of  the  genital  organs,  as  a  consequence  of  which  fluor 
albus  appears,  are  particularly  often  met  with  in  such  cases. 
But  there  are  also  alterations  of  this  secretion  which  must  be 
attributed  to  nervous  influences.  Thus,  immediately  after  hys 
terical  attacks,  a  decided  iticrease  of  an  existing  leucorrha?a  has 
often  been  seen  to  occur.  This  may  also,  however,  take  place 
periodically  with  a  ]>erfectly  normal  mucous  membrane,  and  be 
de]iendent  upon  the  state  of  the  nervous  system  generally. 

A  governess  was  under  treatment  in  the  Lunatic  Clinique  at  Wurzbnrg,  wbo  tt 
the  age  of  forty  years  Buffered  from  hysterical  symptoms  of  various  kinds,  especinlly 
from  g]ol)UB,  paioxysmal  tympanites,  and  variable  hypenpsthesiai,  and  neur«lgiie, 
and  wiiosc  disposition  was  decidedly  depressed,  thoujfli  nt  times  very  lively.  «n«l 
particularly  erotic.  In  this  ciiac.  for  several  mouths,  simultaneously  with  the  tym- 
panites, which  usually  developed  itself  in  the  forenoon,  there  ap)>eared  a  very  pro- 
fuse, thin  fluor  alhus,  which  had  its  source  partly  in  the  uterus  and  partly  in  the 
vagina,  without  its  being  possible,  however,  to  recognize  with  the  speculum  any 
ahDuriual  condition  of  the  uterine  or  vaginal  mucous  mem!»rane,  beyond  the  moist 
state  of  their  surfaces.  The  fluor  only  appeared  periodically,  but  then  frequently  in 
fluch  s  manner,  that  within  a  short  time  the  patient's  linen  was  soaked;  rc^tcatcdly 
it  completely  disappeared  for  a  day,  and  in  consequence  of  emotional  excitement  « 
great  increase  could  always  be  determined.  Local  treatment  with  alum  had  no 
decided  effect  upon  the  symptom ;  but  along  with  the  tympanites  it  quickly  and 
completely  disappeared  when  the  patient  was  put  into  n  lively  state  of  excitement 
by  th«  visit  of  her  sister,  who  overwhelmed  her  with  reproaches. 

Briquet  found  an  increased  secretion  of  mftii;  taking  place  at 
any  unwonted  period,  in  aa  hysterical  patient.     The  secretion 
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had  began  in  her  case  during  her  first  pregnancy,  and  continued 
for  years  afterwards,  uninterrupted  or  diminished  by  renewed 
pregnancy.  The  sensitiveness  of  tlie  breast  was  at  the  same  time 
60  great  that  the  patient  could  not  suckle  her  chUdi-en. 

^  Many  of  the  forms  of  convulsion  already  described,  when 
they  occur  alone  and  transitorily,  may  be  designated  hysterical 
attacks.  In  a  restricted  sense  one  understands  by  the  latter 
those  convulsions  of  a  generally  distributed  clonic  and  tonic 
character  with  which  peculiar  psychical  symptoms  are  very 
frequently  united, — or  even  the  transitory  appearance  of  these 
psychical  disturbances  alone,  without  convulsions. — Such  attacks 
sometimes  take  place  without  a  demonstrable  cause;  in  other 
cases  they  are  the  result  of  over-excitement  of  the  most  varied 
description  ;  stUl  more  frequently  they  arise  from  trivial  psychi- 
cal excitation.  The  consciousness  of  being  under  observation, 
and  the  desire  to  attract  attention,  may  cause  an  increase  and 
exaggeration  of  this,  as  of  all  other  hysterical  symptoms.  In 
many  patients  an  increased  tendency  to  attacks  is  shown  at  the 
menstrual  periods.  At  the  coiumencemeut  of  the  latter  a  sensa- 
tion, analogous  to  the  epileptic  aura,  is  present,  frequently  in 
the  form  of  tlie  globus  aacendens  ;  or  it  is  ushered  in  by  a  pain- 
ful dragging  in  the  extremities,  or  pain  and  giddiness  in  the 
head,  or  singing  in  the  ears  and  darkening  of  the  Held  of  vision. 
Or,  again,  the  patients  feel  generally  unwell  and  out  of  humor, 
are  in  a  high  degree  irritable,  and  are  then  so  excited,  by  the 
slightest  cause,  that  the  attack  takes  place.  In  milder  cases  this 
consists  of  general  rhythmical  clonic  convulsions  of  the  extremities 
and  head.  Respiration  is  at  the  same  time  much  quickened  and 
exaggerated  ;  occasionally  a  temporary  spasmodic  interruption  or 
irregular  action  of  the  respiration  occurs.  Consciousness  is  not 
lost  therewith.  The  patients  can  still  dis3)ose  of  themselves  or  lie 
8o  as  to  avoid  injury;  they  hear  what  is  said  in  their  neighbor- 
hood, are  roused  by  more  powerful  physical  irritants  ;  and  it  is 
sometimes  possible,  either  by  such,  or  by  means  of  a  powerful 
moral  impression,   suddenly  to  put  an  end  to  the  attack.    A. 
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single  attack  rarely  lasts  more  than  :i  f«'w  minutes ;  sometime 
however,  a  series  of  these  follows  almost  immediately  one  aftt*r~ 
another. 

1.  Of  the  mere  severe  hysterical  attacks,  one  form  is  met  with 
which  cannot  lie  distinguished  from  epilepsy.  Consciousness  is 
coirii>letely  lost ;  the  (■onvulsions  have  alternately  a  tonic  ami 
clonic  character ;  the  respiration  is  extremely  slow  and  stertor- 
ous ;  the  tongue,  too,  participates  in  the  spasm  ;  foam  issues 
from  the  moutli,  and  after  the  attack  the  tongue  and  lips  are 
occasionally  seen  to  be  bitten.  Such  attacks  are  called  hysiero- 
epileptic.  Quite  the  same  exciting  condition  in  the  bi-ain  evi- 
dently constitutes  their  basis,  as  in  the  so-called  "true"  epileptic 
iits.  The  condition  here  only  appears  as  a  .symptom  of  hysteria, 
while  in  other  cases  it  is  produced  by  other  causes,  the  moa^H 
varied.  ^| 

2.  The  mtjre  severe  hysterical  attacks  may  assume  yet  more 
coni{>licati'd  forms,  which,  by  some  at  least,  are  still  considered 
as  belonging  to  the  category  of  hystero-epilepsy.  Thus,  in  parti- 
culai-,  tetanic  symptoms  occur ;  the  highest  degree  of  opisthotonos 
may  develop  itself ;  the  patients  are  bent  forward  like  a  bow. 
merely  n^.'^ting  on  the  ground  with  head  and  heels ;  or  other 
distortions  of  the  trunk  and  various  pecuiiar  contortions  of  the 
liinb3  occur.  The  patients  then  often  statuesquely  maintain  for 
some  time  such  a  forced  position,  then  the  mildest  movements 
and  distortions,  following  one  another  rapidly,  again  make  their 
appnarance.  Tlie  most  remarkable  positions  are  imparted  to 
the  extremities:  the  legs  are  thrown  into  tlie  air,  or  contracted 
in  extreme  flMxion,  and  again  extended  in  violent  treading 
movements,  then  forcibly  crossed,  or  the  feet  approached  to  the 
face.  Patients  swing  tlieir  arms  in  the  air,  close  their  lists,  beat 
with  them  upon  the  ground  or  their  own  bodies,  tear  tlieir  hai 
and  then  again,  with  fingers  outspread  in  extreme  extension," 
perform  the  most  peculiar  gestures.  The  countenance  is  dis- 
torted with  grimaces,  sometimes  assumes  a  jovial  grin,  and  again 
an  irate,  wiuthful  expression.  Then  the  whole  body  is  in  com- 
motion. The  patients  roll  violently  round  tlneir  long  axis,  or 
cast  tliejuselves  with  force,  sometimes  forward  and  sometimes 
backward  on  to  the  ground,  or  strike  their  heads  forcibly  against 
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walls,  so  that  it  is  only  with  great  care  that  they  are  preserved 
from  injury.  Loud  scifams,  singing,  ejaculation  of  particular 
words,  and  tits  of  laughing  and  wei'ping,  may  apjyear  simultane- 
oualy  or  alternately  with  other  syni]>toms.  The  duration  of 
these  attacks  varies  from  a  few  ininiitea  to  several' hours ;  with 
slight  intermission  they  are  sometimes  seen  to  continue  for  sev- 
eral days.  Consciousness  is  the  while  a|)parent]y  always  con- 
fused, although  it  is  not  rarely  possible  to  induce  reaction  by 
powerful  irritants,  and  sometimes  thus  sudd^:•nly  to  terminate 
the  attacks.  Usually  hallucinations  and  delirium  are  present, 
which,  in  part  at  least,  appear  to  be  the  cause  of  the  peculiar 
movements  of  patients.  Frequently  also  delirium,  as  a  So-called 
'*  psychical  aura,"  constitutes  the  commencement  of  a  regular 
convulsive  attack,  (Consult  on  this  the  section  on  Hysterical 
Mental  Disturbances.)  After  the  termination  of  tlie  more  com- 
plicated, as  of  tlie  simpler  attacks,  there  either  follows  a  sudden 
transition  to  the  normal  state,  when  merely  lassitude  is  com- 
plained of,  or  the  patients  fall  forthwith  into  a  deej)  sleep  for 
several  hours,  from  which  they  awake  without  a  distinct  remem- 
brance of  what  has  oecuned,  or  confusion  and  delirium  still 
continue  for  some  time. 

3.  Another  variety  of  convulsive  attack  in  tlie  hysterical, 
which  is  closely  related  to  the  last  described,  and  may  combine 
with  or  proceed  from  it,  is  the  cataleptic.  Sometimes  the 
condition  of  cataleptic  rigidity  appears  limited  to  particular 
limbs  ;  it  is  frequently  met  with  spread  over  the  whole  body, 
and  is  combined  with  absolute  incapacity  for  any  spontaneous 
movement,  generally  with  a  diminution  of  reflex  action.  Con- 
sciousness is  sometimes  perfectly  retained  in  this  state,  so  that 
after  its  disa]]pearance  patients  can  state  exactly  what  has 
occurred  to  them  during  the  attack.  Sensory  comprehension 
may,  indeed,  be  extraordinarily  acute.  On  the  other  hand,  all 
sensation  is  sometimes  wanting;  but  hence  lively  hallucinations 
appear,  and  the  patients  exist  altogether  in  a  dreamland,  with- 
out being  conscious  of  the  actual  state  of  aflfairs.  After  the 
return  of  consciousness,  recollections  there  anent  are  generally 
very  hazy.  Cataleptic  fits  may  eontinue  much  longer  than  the 
other  couvul.sive  attacks  of  the  hysterical.     Cases  are  known  in 
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wliich  they  bave  lasted,  with  sligVit  intermission,  for  mouths. 
In  other  cases  they  disappear  in  a  few  hours,  or  appear  only 
very  transitorily  in  alternation  with  other  symptoms.  Moreovei-, 
from  these  conditions  of  true  catalepsy '  with  waxy  rigidity  of 
the  limbs,  w6  cannot  distinctly  separate  those  other  conditions, 
likewise  occuri'ing  in  fits,  in  which,  with  a  quite  analogons 
psychical  behavior,  tlie  muscles  are  perfectly  lax,  the  extremi- 
ties when  raised  drop  the  moment  they  are  let  go;  as  well  as 
those  conditions  in  which,  with  every  attempt  at  passive  move 
ment,  contmction  takes  place  in  the  antagonistic  muscles,  trni 
thereby  motion  is  rendered  difficult  or  ini^>eded. 

This  irregular  conduct  is  often  seen  simultaneously  in  differ 
ent  groups  of  muscles  ;  or  in  the  same  attack  the  waxy  tl^xi-^ 
bility  alternates  with  both  the  other  conditions.  In  c<ises  of  cora'^ 
plete  relaxation  of  the  muscular  system,  it  happens  that  the 
i-espiration  becomes  extremely  weak,  and  the  action  of  the  hear 
and  of  the  putse  is  scarcely  any  longer  to  be  felt.  These  are  the 
cases  which  have  been  described  as  '■"hysterical  fraiire,''''  and 
which  also  a  superficial  examination  or  insufficient  knowledg 
lias  occasionally  led  to  the  assumption  of  actual  death. 

Finally,  as  regards  the  attacks  of  so/unajnhulism,  sleep-iPalkA 
inff,  iDakefulness,  magnetic  sleep,  hypnotism,  and  ecstasy,  and 
whatever  else  those  attacks  have  been  named  which  are  met  witl 
in   the  hysterical,   they  are  merely   varieties  of   the  form  last 
described.     We  have  always  in  such  cases  to  deal  with  dreanij 
conditions.     When  thus  affected,  patients  can,  actuated  by  th€ 
promptings  of  their  dream,  execute  various  complicated  mov« 
menta,  when,  like  animals  whose  brains  have  been  removed,  with- 
out noting  their  surroundings,  they  are  guided  by  stimuli  affect-- 
ing  the  senses,  cleverly  avoid  obstructions,  and  under  the  moa 
dangerous  circumstances  preserve   their  corporeal  equilibrium. 
Sometimes  they  answer  particular  questions  addressed  to  them 
in  a  perfectly  rational  manner:  in  these  answers  the  intluence  of 


'  The  term  catol«piqr  ia  used  in  a  veiy  varied  nenae ;  by  ua,  a*  a  nile,  only  for  tixe 
Ktate  of  flexibilitafi  cerea;  sotnetimen  for  all  the  above  described  conditionfl  of  Ion  of 
voluntary  luotiau  without  complete  losa  of  conacioasness ;  by  some  English  authors  also 
for  tbe  more  complicated  attacka  of  hysteria  mentioned  above  ander  2,  in  which  eon- 
▼ulaive  moveuienta  ar«  executed  with  apparent  premeditation. 
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the  revelations  of  their  dream  is  frequently  to  be  recognized. 
Moreover,  as  the  sensory  apprt'lieiision,  as  already  mentioned,  is 
occasionally  quickened,  so  apparently  wonderful  powers  of  dis- 
tinguishing objects  and  persons  by  means  of  the  different  senses 
are  observed.  One  must,  liowever,  be  very  sceptical  in  testing 
such  statements.  For,  on  the  one  hand,  there  frequently  exists 
in  the  patients  themselves,  who  suffer  from  such  attacks,  a  ten- 
dency to  exaggeration  and  deceit ;  and,  on  the  other  hand,  they 
are  easily  misled  by  their  friends,  wlio  are  either  themselves 
superstitious,  or  trade  upon  the  superstition  of  others.  The 
peculiar  conditions  are  then  ascribed  to  a  supernatural  or 
divine  influence,  and  in  order  to  render  the  pretended  wonder 
still  more  wonderful,  it  is  embellished  with  all  manner  of  false- 

_iiood.' 

P  It  has  finally  to  be  mentioned  that  these  various  conditions 
of  catalepsy,  ecstasy,  and  so  on,  may  sometimes  occur  spontane- 
ously, without  a  known  cause,  or  in  consequence  of  powerful 
emotions,  but  also  that  it  is  sometimes  possible  (and  indeed  to 
the  exclusion  of  all  deception)  to  induce  them  artificially.  As  is 
known,  this  may  be  accomplished  in  perfectly  healthy  people, 
but,  nevertheless,  more  frequently  in  the  nervous,  and  especially 
in  hysterical  people,  by  various  manipulations.  It  appears  to  be 
a  point  in  all  contrivances  undertaken  lor  this  purpose  to  fix  the 
attention  on  one  object,  or  to  dii-ect  the  attention  very  stead- 
fastly in  one  direction.  The  condition  is  most  frequently  induced 
by  the  subjects  directing  their  eyes  fixedly  upon  a  dazzling 
object ;  sometimes  it  may  be  called  forth  by  one  placing  the 
fingers  for  some  time  upon  the  eyeballs,  or  by  spreading  a 
cloth  over  the  head  of  the  patient.  It  may  aoraetiraes  be  pro- 
duced by  passing  the  hand  over  the  skin,  or  by  various  mysteri- 
ous gestures,  which  arrest  the  attention  of  the  patients,  or 
finally,  by  the  determination  of  the  latter  to  subjugate  them- 


P 


Consult,  for  example,  the  abandant  literature  which  faofl  already  appeared  in  Bel- 
gium concerning  that  moat  reoeot.  hysterical  wonder,  Louiae  Lateau.  The  most  note- 
worthy production  on  this  Rubjoct  is  that  of  the  Belgian  pHychological  phyHioion,  Lefc- 
bure,  to  wit :  L.  Lateau  de  boiR  d'Uaine,  ast  vie,  sea  eztases,  nes  atigmates.  Lonvain, 
1870. 
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selves  to  certain  ideas.  In  some  animals  also,  as  is  well  known, 
one  may  induce  quite  similar  c-onditious  by  keeping  their  bodies 
fixed  for  some  time,  or  by  holding  diizzliug  objects  close  to  their 
eyes.* 


PsycJucal  Behavior.     Hysterical  Menial  Disturbances. 

Various  psychical  peculiarities  and  disorders  of  the  hyst 
ical  have  already  been  mentioned  in  the  preceding  pages. 
comprehensive  description  of   these  extremt^ly  variable   svTnp- 
touis,  and  a  statement  of  the  relations  existing  between  hyster 
and  other  mental  disturbances,  is  still  necessary. 

In  the  milder  and  more  frequent  cases,  exalted  mental  irrita 
bility  is  the  most  prominent  psychical  symptom.     Pleasant  as" 
well  as  unpleasant  emotions  are  provoked  with  unwonted  ease. 
Patients  are  timid,  easily  overcome  by  any  unexpected  occur- 
rence, sentimental  and  sensitive.     Every  trifle  annoys  and  upseti^| 
thi^m,  and  there  is  this  peculiarity,  that  a  more  recent  stimulu^^ 
may  often  effect  a  diversion  in  an  exactlj^  opposite  direction. 
A  despondent  disposition,  in  which  everything  annoys  and  pain- 
fully affects  the  patients,  and  in  which  they  feel  miserable  and 
incapable  of  doinj^  anvthinri,  may  iraniediately  succeed  an  equal- 
ly lively,  frequently   exuberant  and  frolicsome  tone,  in  which 
they  see  all  things  in  a  rosy  light,  and  are  often  capable  of  (^xtr^^H 
ordinary  exertion.     Peevishness  is  the  leading  characteristic  of^^ 
the  hysterical ;   it  is  the  expression  of  exaggemted  psychical 
activity. 

Nothing  else  is  possible  than  that,  under  such  circumstance 
unpleasant  emotions  should  on  the  whole  preponderate,  as  exct 
sive  activity  always   has  a  tendency   in   that   direction. 


'  This  bns  been  lonjrest  known  in  the  case  of  fowl,  which  may  best  be  "hrpnotised" 
\ij  boldJag  their  bodies  gently  bat  firmly  on  a  table,  while  with  the  other  hnud  the  head 
ia  directed  to  the  Bome,  A  chalk  line  drawn  on  the  table  piwt  the  beak  favon  tb« 
development  of  the  phenomena.  Czermak  has  recently  demonstrated  the  same  in  other 
birdB,  It  in,  nioreoyer,  very  easy.  a«  the  Bame  authority  has  shown,  to  call  forth  thU 
phenomenon  in  crahB,  which  it  Ik  only  nooewsary  Ui  hold  between  tJie  fingers  for  some 
time  to  see  them  remiiin  motionless  in  the  moot  forced  attitudes.  A  «inni|iir  oondit 
mAy  not  rarely  be  observed  in  rabbits  and  guinea-pigs. 
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mamiable  disposition  is  therefore  as  a  rule  pronounced  in  the 
hysterical,  is  a  sotirce  of  grief  to  tike  patients  tliernstjlves,  and 
renders  them  objects  of  solicitude  and  anxiety  to  their  friends. 
In  more  matured  cases  the  condition  is  more  painful,  niehmclioly 
alone  prevailing,  and  not  rarely  continuing  for  years,  and  an^' 
change  of  disposition  wliirh  even  then  does  not  fail  to  occur  is 
yet  only  partial,  more  endurable  periods  sometimes  interrupting 
those  which  are  altogether  grievous.  In  these  states  of  ill- 
mmor,  pains  felt  in  different  parts  of  the  body  always  play  a 
listingnished  part.  These,  as  we  have  seen,  are  partly  the  im 
lediate  consequence  of  exaggerated  mental  activity,  and  to  some 
extent  arise  independently  in  consequence  of  increased  irritabil- 
ity in  particular  sensory  tracts.  In  both  cases  they  serve  to 
nourish  the  existing  diseased  tendency,  and  promote  and  main- 
tain the  same,  just  as  conversely  an  exaggeration  of  abnormal 
fcensatious  and  involuntary  movements  is  caused  by  the  attention 
with  which  their  physical  state  is  noted  by  the  patients.  It 
will,  however,  be  evidt-nt  hereafter  that  abnormal  f^ensationa 
alone  cannot  by  any  means  generally  be  regarded  as  the  cause 
ikf  hysterical  ill-humor,  any  more  than  this  can  occur  in  the 
purely  hypochondriacal  tendency,  which  is  met  with  uncon- 
nected with  liystL'rical  symptoms. 

P  Tlie  exaggerated  psychical  irritability  of  the  hysterical  usu- 
ally finds  expression  also  in  the  appearance  of  various  idiosyn- 
crasies and  peculiar  inclinations,  Some  hysterical  people,  in  the 
^presence  of,  or  by  reflecting  upon,  particular  and  altogether 
Jbdiflerent  objects,  experience  the  highest  degree  of  repugnance 
and  distaste.  Especially  often  does  the  aversion  to  certain 
animals  exist,  such  as  frogs,  mice,  spiders,  cats,  and  so  on, 
whose  presence  fi'equently  calls  forth  regular  paroxysms  of 
■bxcitement,  convulsions,  and  fainting.  Others,  on  the  contrary, 
render  themselves  conspicuous  by  the  excess  of  their  apparent 
partiality  for  particular  animals,  cats,  dogs,  birds,  and  the  like.  , 
In  their  intercourse  with  their  fellow-creatures,  too,  they  fre- 
quently show  themselves  to  be  ruled  by  the  most  violent  and 
altogether  unfounded  antipathies  and  sympathies.  Ratr-ed  and 
love  for  particular  individuals  ocpur  in  unwonted  measure  and 
without  definite  motive,  and  are  displayed,  now  toward  one  now 
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toward  another,  according  to  the  accidental  changes  of  dispoa 
tion. 

The  sexual  processes  which  so  frequently  play  a  part  in  tlie 
causation  of  hysteria  quite  often  leave  their  impress  upon  the 
psycliical  picture.  Although  it  is  absolutely  incorrect  to  deduce 
hysteria  exclusively  from  tusufiicient  sexual  satisfaction,  as  w^as 
formerly  done,  and  to  consider  all  hysterical  women  as  amorous 
and  nymphomaniacal,  yet  it  is  not  to  be  denied  that  the  imagij^f 
nation  of  many  such  takes  an  erotic  direction,  and  that  in  some 
cases  sexual  sensations  prevail.  It  may  be  determined  with 
tolerable  frequency,  in  the  case  of  exquisitely  hysterical  maidens 
and  women,  that  an  exaggei-ation  of  symptoms  occurs  in  the 
presence  of  men.  Some  ailments  evidently  owe  their  origii 
simply  to  tlie  desire  to  be  physically  examined  by  the  physiciai 
or  at  least  to  retain  hira  as  long  as  possible  in  their  preaenc 
Ab  a  rule,  therefore,  those  physicians  are  preferred  by  the  hyj 
terical  who  lend  a  ready  ear  to  all  their  complaints,  and  trouble^ 
themselves  most  with  them.  Such  men,  however,  by  no  means 
always  exercise  the  most  favorable  inliuence  upon  the  disease 
condition. 

But  it  is  not  only  to  the  physician  and  in  consequence 
sexual  excitement  that  the  hysterical  are  troublesome  and  prone 
to  exaggerate  their  symptoms.     Tlieiv  entire  disposition  caus 
them  to  be  burdensome  to  their  friends,  tind  chietiy  in  tliis  way; 
the  feeling  that  they  are  destined  to  suffer  more  than  othei"s  on 
account  of  their  unfortunately  nervous  constitution  renders  thei 
selfish,  and  regardless  of  those  other  "  rougher^'  natures.    Thej 
wish  it  to  be  understood,  not  only  that  they  are  ill,  but  tha 
they  have  to  suffer  in  an  altogetlier   unprecedented  manner,J 
Frequently  it  is  much  less  of  their  bodily  ailments  that  thej 
complain  than  of  their  life's  destiny,  which  they  consider  a  vei 
hard  one.     One  very  often  meets  with  this  kind  of  exaggeratioi 
in  plderly  hysterical  females,  in  whom,  in  fact,  external  circum-( 
stances  have  furnished  elements  calculated  to  embitter  and 
develop  the  hysterical  condition,  whether  it  be  that  the}'  hav« 
not    attained    the    longed-for  goal  of  matrimony,  or  that  the) 
have  not  found  in  marriage  corresponding  physical  and  mor 
satisfaction,  or  whether  it  be  that  as  widows  they  have  to  endun 


grief  and  want,  or  finally,  that  they  must  needs  part  with  their 
grown-up  and  now  independent  children,  and  regard  their  lives 
as  objectless  and  desolate.  They  frequently  a.ssiiuie  the  mask 
of  resignation  and  quiet  endurance  ;  but  altliough  they  protest 
against  any  attention,  and  ever  maintain  that  they  are  not 
worthy  of  regard,  yet  are  they  annoyed  and  made  ill  by  every 
trifle,  and  demand  the  most  constant  solicitude  from  their 
friends,  whom  they  continually  toraient  by  their  resigned  air 
and  indirect  reproaches. 

But  the  same  thing  is  also  met  with  in  every  degree  in 
younger  hysterical  girls  and  women,  although,  upon  the  whole, 
their  exaggerations  have  more  frequently  reference  to  symptoms 
of  disease.  Some,  in  order  to  arouse  attention  and  consideration, 
injure  and  biu-n  themselves,  maintain  purulent  cutaneous  sores 
by  using  irritating  ointments  for  a  length  of  time,  swallow 
needles,  or  stick  these  under  the  skin  in  the  most  varied  situa- 
tions, or  attempt  tu  hang,  drown,  or  poison  themselves,  and  so 
forth.  Their  arrangements  are,  as  a  rule,  so  made  in  such  cases 
that  the  attempt  is  noticed  and  frustrated  in  time  by  their 
friends  ;  but  real  atteinpta  at  suicide  are  also  met  with,  or  acci- 
dentally such  a  design  proves  fatal,  even  against  the  will  of  the 
patient.  Others  try  to  attain  the  same  desired  end  by  direct 
falsehood  and  deceit,  wliich  is  sometimes  carried  out  with  such 
cunning  as  to  cheat  for  long  their  friends  and  physicians,  but 
they  are  as  a  rule  easily  detected. 

Again,  it  has  happened  that  the  hysterical  have  drank  urine 
and  eaten  even  excrement,  to  vomit  the  same,  and  give  rise  to  the 
belief  that  the  said  substances  proceed  from  their  stomach.  As 
regards  cutaneous  hemorrhages  which  are  frequently  seen  in 
the  hy.sterical,  it  has  already  been  stated  that  they  only  arise 
spontaneously  in  rare  cases,  and  are  as  a  rule  artificially  pro- 
duced by  deceivi-rs.  Some  hysterical  people  would  lead  one  to 
believe  that  urine  issued  from  their  navels,  breasts,  ears,  eyes, 
and  so  on  (a  phenomenon  which,  under  the  name  of  paruria 
erratica,  was  of  yore  generallj'^  recognized  as  a  symptom  of  hys- 
teria). Others  have  introduced  living  or  dead  animals  (toads, 
frogs,  worms,  etc.)  into  the  anus  or  genital  organs,  and  in  the 
presence  of  a  credulous  public  have  reproduced  them.      Yet 
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Others  pretend  to  have  had  no  evacuations  from  their  bowels  for 
montlis  or  years,  to  have  existed  without  food,  or  to  have  lived 
upon  couseci-ated  wafers,  and  so  on.' 

In  otlier  cases  the  tendency  to  lie  and  cheat  takes  yet  more 
objectionable  fonns  ;  the  patients  intrigue  against  their  friends. 
state;  that  tliey  are  the  victims  of  the  animosity  of  the  latter, 
maintain  that  they  have  been  ])ersecuted  and  outi*aged,  and 
sometimes  play  their  part  so  well  that  not  onJy  the  genei-al  pub- 
lic, but  also  physicians  and  judges  are  deceived. 

Another  symptom  which  sometimes  appears  very  prominently 
in  Severer  forms  of  hysteria  affords  the  clue  to  understanding 
some  of  these  occurrences.  This  is  the  deep-rooted  and  persist- 
ently ]iainful  tendency,  unbroken  b}'  any  pleasant  emotion,  to 
"uncontrollable  impulses"'  (Zwangvorstellungen).  The  patients 
frequently  can  onl}'  aiflrni  that  they  feel  themselves  driven  to  do 
something  bad  to  procure  peace  ;  sometimes  it  is  particular  acts 
which  float  before  their  imagination,  and  the  thought  of  whicii 
pursues  them  continuously  until  tliey  are  carried  out.  Ocra- 
sionally  they  are  compelled  to  mutilate  themselves,  and  again  to 
injure  others.  Sometimes  they  succeed  by  loud  abuse  and  cries 
to  avoid  their  impulse ;  at  other  times  they  rave,  sing,  dance, 
nuike  a  noise,  and  destroy  everything  they  can  lay  hands  upon, 
Willi  ilip  full  consciousness  and  in  the  belief  that  they  may  thus 
gain  relief.  At  other  times,  finally,  it  is  the  thought  that  their 
fn<jnds  are  anxious  to  reiuler  tlieni  uncomfortable  by  wicked  and 
underhand  devices,  which  pursues  them  in  like  manner,  and 
occasions  falsehood  and  deceit. 


'  Although  medical  works  in  which  such  marvels  are  oreduloaaly  referred  to  have 
bappily  become  rare  (in  the  aider  writings  they  naturally  play  a  great  part),  yet  ancb 
are  not  altogether  wanting  even  at  the  present  day.  The  pamphlet  of  Lefebure  on 
Lmiisp  Latcaii,  the  fltigmatised  and  wafer-uourifibed,  has  been  already  mentioned-  Of 
others  iirulertaken  in  the  same  spirit,  there  in  one.  published  iu  18.58  by  Dr.  I,  Ch.  Seiti. 
of  Pest,  TJs;  :  The  history  of  a  rare  and  incomprnhensible  disease,  etc.,  with  an  appen- 
dix on  frogbirths.  We  are  therein  told  of  a  young  girl  Irom  whose  eyes  fruit  pips 
sprang,  from  whose  ears  and  navel  fteces  escaped,  and  from  wha«e  anus  and  genitals 
fleshy  shrpds  came  away,  while  worms  with  blaok  eyes  were  vomited,  and  many  other 
such  things ;  further,  of  a  wontau  from  whose  genitals  four  and  twenty  living  and  dead 
froga  were  passed,  some  of  these  indeed  with  cords  of  attachment.  The  birth  of  the 
frogs  was  witnessed  and  beliered  in  by  sereral  physicians. 


SYMPTOMATOLOGY. 


541 


It  would  be  very  unjust  to  conclude  from  the  frequent  ten- 
dency to  deceive  met  with  in  tlte  hysterical,  that  most  of  tht'ir 
symptoms,  including  convulsions,  paralysis,  and  so  on,  were,  as 
a  rule,  intentionally  produced  and  simulated.  But  we  can  well 
understand  that  many  of  the  symptoms  which  awaken  such  a 
thought  are  the  involuntary  results  of  the  lively  and  peculiarly 
powerful  imagination  which  is  coupled  with  the  existing  irrita- 
bility of  the  patients. 

This  is  seen  most  distinctly  in  those  cases  in  which  hysterical 
symptoms  are  transmitted  from  one  individual  to  another  by 
means  of  psychical  infection.  This  occurs  partly  In  individual 
sporadic  cases  and  partly  more  extensively  in  actual  epidemics. 
It  is  generally  the  hysterical  tits  of  different  kinds  (the  most 
complicated  foniis  of  convulsions  as  well  as  the  states  of  cata- 
lepsy, ecstasy,  and  the  like)  which  so  multiply  ;  but  paralyses, 
aruesthesiffi,  and  hypenesthesicB  may  also  similarly  Infect.  As 
has  been  already  stated,  it  is  always  individuals  already  predis- 
posed upon  whom  this  infection  is  operative,  and  in  more  exten- 
sive epidemics  unlversiiUy  active  predisposing  causes  may  be 
demonstrated.  But  the  repetition  of  particular  symptoms  of  a 
peculiar  kind  in  almost  every  epidemic  is  only  to  be  explained 
by  supposing  that  the  powerful  excltenient  caused  by  the  n^pre- 
sentatlon  of  certain  sensory  and  motor  phenomena  brings  about 
the  actual  occurrence  of  tiie  latter. 

Not  less  distinctly  is  the  influence  of  the  imagination  seen  in 
a  converse  manner,  when  it  ameliorates  or  abolishes  hj-sterical 
symptoms.  The  conviction  awakened  In  the  patient,  by  what 
means  soever,  of  the  possibility  of  cure,  may  almost  suddenly 
abolish  apparently  the  most  severe  and  obstinate  symptoms  of 
disease,  which  may  have  existed  for  many  years.  It  is  some- 
times possible  for  the  physician  or  for  other  people  to  influence 
the  patient,  and  by  their  conversation  to  create  such  a  convic- 
tion. In  other  cases  the  efficacy  of  particular  remedies  becomes 
an  article  of  faith  with  the  patient,  and  by  this  faitli  are  they 
cured,  equally  whether  we  have  to  do  with  medical  or  with  any 
other  remedies.  All  possible  quack  ointments,  homeopathic, 
sympathetic  and  religious  Influences  may,  under  certain  circum- 
stances, have  the  same  effect,  if  it  be  only  possible  to  create  a 


sufficiently  firm  conviction  in  tlie  patient.  Threats  are  likewise 
effectual  iu  smue  fuses,  and  ospeciiilly  during  tlie  epidemic  prev- 
alence of  the  disease.  From  all  tliat  has  been  said,  it  immetli- 
ately  followa  that  the  power  and  energy  of  the  will  undergo  maur 
alterations  in  the  hysterical.  Crenerally  speal-cing,  it  may  Ih> 
said,  that  in  a  ratio  corresponding  with  the  exalted  sensitive- 
ness of  the  patient,  impulses  of  the  will  increase  in  frequency 
and  power,  but  that  the  frequent  change  of  temper  compromises 
the  consequences  of  this.  The  eccentricity  of  many  of  the  hys- 
terical is  shown  in  never-ending  undertakings  and  their  abandon- 
ment, and  in  spasmodic  and  imperfect  work,  without  requisite 
energy.  But  in  other  cases  one  tinds  in  them  so  great  an  endur- 
ance and  resolution  of  will  as  is  scarcely  to  be  found  in  less  sen- 
sitive people.  Testimony  is  borne  to  a  one-sided  energy  of  will 
in  those  cases,  in  which  they  subject  themselves  to  the  most 
excruciating  physical  pain,  and  endure  the  same  with  stoical 
indifference,  merely  to  render  themselves  objects  of  interest,  or 
in  which  they  perpetrate  the  most  complicated  frauds,  with  a 
like  intention.  Moreover,  in  useful  matters,  e.  g.,  in  nursing, 
in  activity  in  benevolent  societies,  and  so  forth,  an  incredible 
amount  of  endurance  and  self-sacrifice  is  exhibited  by  the  hys- 
terical. If  it  is  only  possible  to  arouse  their  enthusiasm  for  any 
object,  or  to  awaken  their  emulation,  it  may  happen  that 
patients  who  have  hitherto  lived  in  the  greatest  indolence  and 
self-indulgence,  and  who  have  appeared  incapable  of  executing 
the  slightest  work  continuously,  suddenly  undergo  the  greatest 
exertions  and  are  roused  to  an  untiring  and  persistent  activity. 

But  more  frequently  the  power  of  will  is  small.  At  most  the 
patients  rouse  themselves  to  transitory  and  limited  endeavors ; 
-on  the  whole,  they  are  the  apathetic  prey  of  their  whims  and 
fancies,  which,  through  this  very  failure  of  will  energy,  take  the 
upper  hand  in  all  their  dealings.  Even  the  wish  to  make  up 
their  mind  upon  necessary  matters  causes  a  painful  sensation, 
and  the  slightest  exe/bion  seems  an  insurmountable  barrier. 

In  some  cases  this  abulia   reaches  such  a  degree  that  th« 
patients,  when  perfectly  conscious,  abandon  almost  ever}'  move-l 
raent,  do  not  leave  their  bed,  take  no  nourishment,  and  some 
times  even  do  not  observe  the  most  necessary  cleanliness.     It 
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only  when  one  attempts  forcibly  to  drag  them  from  their  couch, 
that  they  prove,  by  the  energetic  resistance  called  into  action, 
that  they  have  not  altogether  lost  the  power  of  motion. 

Hysterical  mental  disturbance. — By  this  term,  one  undei-- 
stands  those  conditions  in  which  the  psycliical  symptoms  of 
liysteria  described  are  present  in  ii  more  pronounced  form  an<i 
persist  for  a  longer  time.  Strictly  speaking,  the  simpler  attacks 
of  hysteria  may  also  be  considered  psychoses,  and  in  any  case 
the  limit  to  which  the  term  mentioned  has  been  pushed  is  qnite 
undefined.  Tlie  degree  of  disturbance,  as  a  rule,  decides  the 
point  less  than  its  duration.  Grave  disorders  of  conseiousuesa 
occur  in  connection  with  hysterical  attacks,  such  as  hallucina- 
tions with  erroneous  ideas,  dreamlike  conditions,  transitory  out- 
bursts of  mania,  and  so  on.  Sometimes  the  entire  hysterical 
paroxysm  is  constituted  simply  by  such  psychical  phenomena. 
But  these  temporary  disturbances,  vi^hich  are  soon  succeeded  by 
a  normal  state,  are  generally  described  merely  as  deliiia,  while 
one  finds  the  term  hysterical  mental  disturbance  only  applied 
when  persistent  psychical  changes  exist.  Intermediate  condi- 
tions are,  however,  numerous.  It  is  rarely  that  in  patients  who 
suffer  from  complicated  attacks  the  psychical  behavior  is  in  the 
intervals  perfectly  nortnal.  Some  of  the  lively  images  which 
appear  during  snch  paroxysms  are  subsequently  considered  real. 
If  the  doliria  are  frequently  repeated,  and  these,  as  a  rnle,  take 
niui-h  the  same  form,  a  few  false  ideas  gradually  remain;  later, 
more  complicated  insane  creations  are  developed. 

The  subject  of  the  delirium  varies  with  the  former  mental 
condition  of  the  jiatient.  It  is  frequently  religious ;  the  sufferers 
see  heaven  open  and  have  divine  visions,  converse  with  the  saints, 
and  hear  and  promulgate  prophecies  in  prose  and  verse.  In  like 
manner  do  the  attacks  of  "being  possessed"  (Besessensein) 
arise,  which  have  their  origin  in  religious  discourses,  and  vvliich 
played  a  great  part  in  the  hysterical  epidemics,  especially  of 
former  centuries,  but  also  at  the  present  day  are  not  altogether 
i"are.  Patients  think  they  can  recognize  the  devil  or  some  other 
wicked  spirit  in  their  interior,  feel  that  they  are  urged  to  phys- 
ical strains  and  cramps  by  the  same,  and  are  compelled  by  these 
unclean  agents,  in  spite  of  themselves,  to  utter  unholy  words, 
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blaspheme  God,  laujrh  at  the  priest,  and  so  on.  Others  talk  in 
a  different  key,  according  as  one  or  anothei*  spii'it  urgiis  them  to 
speech.  Quite  analogous,  but  less  known  to  the  superstitious, 
and  therefore  less  used  by  such,  are  the  cases  in  which  ^Kitients 
feel  themselves  magnetized,  electrified,  or  physically  acted  upon 
in  some  other  indetinite  manner,  and  refer  their  convulsions  and 
peculiar  contortions  to  these  physical  agents. 

In  other  cases  patients  are  transported  to  fairyland,  where 
milk  and  honey  flow,  and  are  overwlrelmed  with  power  and 
riches,  and  where,  finally,  the  Prince  is  not  wanting  who  raises 
them  to  his  throne.  Above  all,  au  erotic  chai*acter  is  mrely  absent 
in  these  deliria;  it  appears  as  well  in  the  visions  of  heavenly 
brides  as  in  the  declarations  of  the  possessed  of  Satan,  and  as  in 
those  iulluenced  by  magnetism  or  otherwise.  It  is  seen  most 
pronounced  in  those  cases  in  which  patients  erroneously  suppose 
that  they  have  been  ravished  by  those  who  have  access  to  their 
person.  And  in  such  cases  details  are  sometimes  recounted 
with  so  much  minuteness,  and  deviate  so  little  from  what  is 
possible,  that  on  several  occasions  trials  have  been  instituted 
upon  sucli  accusEitions,  and  in  a  few  instances  convictions  have 
followed. 

If  such  attacks  of  transitory  psychical  disturbance  only  rarely 
appear,  their  impression  is  gradually  obliterated,  and  the  remain- 
ing mental  life  of  the  patient  is  not  further  influenced.  If  they 
multiply,  liowever,  persistent  mental  aberration  is  more  and  more 
indui'ed.  But  patients  are  even  then  sufficiently  wide  awake  for 
a  long  time,  and  conceal  their  mad  ideas,  the  continuance  of 
whicli  is  only  to  he  recognized  by  their  ecstatic  and  fanciful 
demeanor,  or  by  their  peculiar,  reserved,  irritable  and  irascil^le 
behavior.  Hallucinations  sometimes  cause  them,  even  in  the 
intervals  of  attacks,  to  betray  it.  The  delirium  easily  breaks  out 
in  consequence  of  external  causes  and  excitations;  but  much 
more  frequently  does  one  lind  that  it  makes  its  appearance  in 
a  perfectly  periodical  manner  and  without  demonsti-able  cause, 
being  n^gularly  introduced  b}''  a  condition  of  greater  irritability 
and  ill -humor. 

In  other  cases  there  arise  continuous  psychical  disturbances, 
which  are  not  particularly  affected  by  the  fits,  although  certain 


typical  variations  in  the  intensity  of  the  symptoms  always 
exist. 

The  clinrartAr  of  tlie  affection  in  a  portion  of  these  cases  is 
merely  that  of  mdHncJwly^  and  that,  too,  in  its  purest  and 
simplest  form.  Without  ever  having  hallucinations  or  mad 
ideas  the  patients  feel  constantly  wretched,  anxious,  incapable 
of  enjoyment  in  the  society  of  others,  complain  of  a  miserable 
sense  of  desolation  and  a  painful  inability  to  make  up  their 
minds  or  work.  Under  these  circumstances  those  uncontrollable 
impulses  before  mentioned  usually  appear,  and  urge  them  to  self- 
mutilation  or  attempts  at  suicide.  It  is  Just  in  these  cases,  too, 
that  one  frequently  finds  tlie  desire  to  intrigue  against,  slander, 
and  injure  others,  thereby  to  derive  a  certain  satisfaction  for 
their  own  ailments.  Hence,  these  patients  cause  much  unpleas- 
antness both  in  the  family  and  in  a.sylams  for  the  insane,  in 
which  they  have  frequently  to  be  confined. 

This  is  still  more  true  of  the  second  form  of  continuous  hys- 
terical mental  disturbance,  the  ph*'nomi*na  of  which  correspond, 
as  a  rule,  to  the  clinical  picture  of  so-calh'd  folle  raiaotinante. 
This  almost  always  affects  patients  in  whom  the  tendency,  at 
least,  to  hysteria  is  congenital,  although  occasionally  symp- 
toms of  it  first  appear  at  a  later  period.  Such  patients  are  com- 
pletely ruled  and  hindered  in  their  work  by  their  ever-changing 
fancies ;  though  sane  enoiigli  to  know  that  thereby  they  come 
into  conflict  with  their  surroundings,  they  are  unable  to  curb 
their  inclinations  and  impulses  ;  the  moral  sense  that  they  should 
strive  against  this  is  cither  originally  absent  or  is  lost  in  conse- 
quence of  the  disease.  For  any  useful  or  steady  employment 
they  are  unlit,  but  pursue  their  own  selfish  aims  with  the  great- 
est perseverance  ;  the  sexual  appetite  is  oftf>n  strongly  developed 
in  them,  and  indulged  in  a  shamelpss  manner;  not  rar<'ly  they 
are  given  to  drnnkenness.  The  desire  to  multiply  vices  is  the 
predominant  feature  in  their  endi^avor :  in  the  most  adroit  fash- 
ion they  cheat,  lie,  and  steal,  and  in  the  latter  case,  usually,  see 
the  necessity  of  casting  suspicion  u])on  the  innocent.  They  fre- 
quently go  to  work  with  much  spirit  and  cunning,  and  ever  seek 
to  cloak  or  palliate  the  perversity  of  tlieir  actions  by  clevi-r  argu- 
ment.   An  overweening  egotism  at  the  same  time  characterizes 
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all  they  say;  without  laboring  under  actnaily  erroneous  ideas  of 
tlieir  position,  yet  they  always  liave  a  sense  of  superiority,  and 
jinan^ine  all  must  make  way  for  tliem.  The  weakness  present  in 
all  the  ingenuity,  moreover,  reveals  itself  in  these  as  in  cases  uf 
folie  raisonnante  arising  from  other  causes,  in  the  never-failing 
belief  in  the  incontrovertible  nature  of  the  arguments  adduced. 
But  many  of  their  falsehoods  and  deceptions  are  usnally  the 
expn'ssion  of  deeper  disturbances  of  itit*»Uigence.  They  them- 
selves believe  what  they  say,  their  memory  deceives  them,  and 
reprod^ices  previously  related  falsehood  in  the  sense  of  tlieir 
ruling  passicm.  Sometimes  they  also  suffer  from  hallucinations 
which  may  gradually  transform  themselves  into  completely  estab- 
lished erroneous  ideas.  Occasional  more  powerfully  excited  con- 
ditions are  rarely  absent,  and  are  produced  either  by  conflict  with 
their  friends  or  arise  spontaneously.  Confusion,  delirium,  loss 
of  ideas,  and  pronounced  maniacal  states  are  thus  developed. 

Finally,  primary  deranr/ei/ient  (primare  Verriicktheit), 
which  may  develop,  partl}"^  with  and  partly  without  hallucina- 
tions, may  be  described  as  a  third  form  of  chronic  hysterical 
mental  disturbance.  These  cases  are  closely  allied  to  those  aris- 
ing from  paroxysmal  delirium,  of  which  we  have  already  spo- 
ken. The  delusion  of  being  possessed,  magnetized,  or  otherwise 
haunted,  and  ideas  of  importance  (Grrossenvorstellungen)  of  the 
kind  described,  may  gradually  develop  without  the  assistance 
of  fits.  Ilere,  too,  sexual  ideas  are  not,  as  a  rule,  absent.  Con- 
ditions of  this  kind  always  advance  progressively,  and  gradually 
lead  to  ever  greater  fixation  and  increase  of  erroneous  notion.^ 
and  finally,  to  imbecility.  In  other  forms  of  hysterical  mental 
disturbance,  also,  this  is  usually  the  ultimate  result ;  yet  they 
may  retain  a  considerable  amount  of  intelligence  much  longer. 


Progress  and  Resttlts. 

Hysteria  is  almost  always  a  chronic  disease,  which  exists  for 
many  years,  and,  as  a  rule,  only  completely  disappears  at  an 
advanced  age.  Even  cases  commencing  suddenly,  in  which  a 
violent  successicn  of  severe  symptoms  is  frequently  observed, 
i-arely  recover  quickly ;  usually,  after  a  conipai-atively  short  time, 
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a  remission  occurs :  bat  distinct  hysterical  symptoms  com 
which  on  ererj  opportnnit j  may  become  aggravated. 

To  determine  exact  stages  in  the  progress  of  hysteria  is  ii 
possible,  on  accoant  of  the  great  variability  of  inilividual 
In  cases  with  a  powerfolly  developed  predisposition  the  it 
irritability  and  peevishness  is  weU  marked,  even  in  childhood : 
the  convulsive  attacks  generally  first  occur  later,  at  puberty. 
On  the  whole,  they  are  met  with  at  this  period  most  fiequenily, 
and  often  completely  disappear,  after  its  termination,  without 
the  disease  on  that  account  ceasing  to  exist.  On  the  c^^tiimry. 
it  is  just  then  that  other,  and  especially  the  psychical  phenom- 
ena, appear  more  prominently  and  persist. 

The  intensity  of  the  psychical  phenomena,  moreover,  stands 
in  no  constant  relation  to  that  of  the  other  symptoms.  There 
are  hysterical  persons,  in  whom  the  peculiarity  of  the  psychical 
behavior  is  only  evident  in  a  smaU  degree,  while  paralyses,  pains, 
aneesthesis,  and  so  forth,  are  powerfully  developed,  and  fre- 
quently remain  obstinately  fixed  for  a  long  time  at  particuli 
parts  of  the  body  (so-called  local  hysteria),  while  in  other  cast 
the  psychical  symptoms  come  to  the  front,  and  there  are  merely 
indications  of  the  rest. 

Numerous  changes  almost  always  occur  in  the  course  of  hys- 
teria, both  as  regards  the  combination  of  particular  s^vmptonjs 
and  their  intensity.  Exacerbations  often  occur  regularly  at  the 
menstrual  period ;  they  are,  moreover,  induced  by  the  mos^t 
varied  external  influences.  Remissions  may  likewise  be  thus 
induced  ;  sometimes  they  appear  without  any  recognizable  cause,^ 
and  occasionally  interrupt  in  an  altogether  unexjiected  manner 
the  fatal  monotony  of  symptoms,  when  one  has  looked  upon 
recover}^  as  no  longer  possible. 

These  remissions  are,  as  a  rule,  only  transitory,  and  after 
longer  or  shorter  period,  either  the  former  or  other  hysterical 
symptoms  again  make  their  appearance.  Many  of  the  so-called 
cuRE^s  of  hysteria  are,  in  fact,  nothing  else  than  such  remissions  ; 
the  continuance  of  the  disease  is  distinctly  shown  by  the  fact, 
that  the  slightest  cause  is  sufficient  to  call  forth  severe  symp- 
toms again.  At  all  events,  the  complete  cure  of  hysteria  bufors 
the  period  of  involution  is  a  rare  event.     It  takes  place  most 
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frequently  in  those  cases  in  which  the  disease  has  been  acquired 
and  in  which  it  is  possible  to  remove  the  exciting  injurious  influ- 
ences. 

The  higher  degrees  of  hysterical  mental  disturbance,  as  al 
rale,  first  develop  themselves  after  the  disease  has  existed  tot^ 
a  long  time ;  thi^se  are,  moreover,  for  the  most  part  cases  o( 
inherited  hj^steriji..  Sometimes  they  lirst  distinctly  appear  at  the 
climacteric  period,  which  is  in  other  cases  the  turning-point 
towards  recovery.  It  sometimes  also  happens  tliat  the  fii-st 
8yni]ttoms  of  hysteria  ajipear  at  puberty,  that  the  disi^ase  tlieaj 
remains  latent  to  a  certain  extent,  again  to  reappear  in  a  pre 
nounced  manner  at  the  period  of  involution. 

We  have  repeatedly  spoken  of  mild  and  severe  cases  of  hys- 
teria,  and  it  is  evident  that  there  are  very  difTerent   degrees, i 
from  those  simple  forms  of  increased  Irritability  to  the  root-ed'] 
psychical  alterations,  theitattacks  of  general  convulsions,  and  the 
widespread  paralyses  and  anfcsthesije  which  one  sees  in  other" 
cases. 

But  it  is  scarcely  possible  more  definitely  to  limit  the  differ- 
ent degrees  of  hysteria.     If  (like  Dubois)  we  regard  as  a  test  the 
violence  of  the  hysterical  tits  and  the  degree  of  disturbed  con- 
sciousness during  these,  we  shall  form  quite  erroneous  concla- 
sions.    There  are  cases  with  tits,  very  severe,  but  separated  by  long^ 
intervals,  and  it  may  happen  that  in  these  intervals  scarcely  any  j 
noteworthy  disorders  exist.     In  other  cases  fits  are  altogether 
absent,  but  the  psychical  function  is  so  persistently  abnormal. 
and  all  attempts  at  cure  are  so  perfectly  fruitless,  that  we  cannot 
certainly  regard  the  latter  as  milder  than  the  former.     One  c^n, 
as  a  rule,  best  determine  the  amount  of  disturliaiu-e  by  the  d<'gree 
of  persistent  psychical  abnormality,  alfliough  this  ag-ain  affords 
no  measure  of  the  intensity  of  other  syraiitoms.    If  fits,  paral- 
yses, anfCStheslfp,  and  contractions  associate  themselves  with  the 
severer  psye-hical  disorders,  we  have  to  deal  with  the  most  aggra- 
vated forms  of  the  disease.     On  the  other  hand,  those  cases  are 
often  comparatively  mild  in  wliich,  by  psychical  infection,  con- 
vulsions and  other  phenomena,  even  grave  disturbances  of  con- 
sciousness, are  called  forth,  the  appearance  of  which  under  other 
circumatancea  would  have  to  be  considered  very  serious. 
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ysteria  has  only  i-arely  an  influence  upon  the  dui-ation  t>f 
life  in  the  case  of  those  aifected  by  it.  Even  states  of  extreme 
inaiiisiuus,  which  are  occasionally  produced  by  it  (hysterical 
vomiting,  liscmorrliage,  etc.),  are  rarely  of  such  evil  omen  a3 
when  they  result  from  other  diseases.  It  liapj^ens  more  fre- 
quently that  exhausted  conditions,  otherwise  originated,  wliich 
])roduce  hysteria,  cause  the  fatal  termination.  But  cases  are  also 
known  in  which  the  disease  alone  was  to  blame  for  this,  and  in 
different  ways  in  particular  cases.  Under  the  name  of  acute 
fatal  hysteria  cases  have  been  described,  in  which,  after  a,  course 
of  severe  hysterical  disordei*s,  which,  as  a  rule,  have  owed  their 
existence  to  a  psychical  influence,  death  lias  occurred  within  a 
few  days  or  weeks.  In  some  of  these  cases  numerous  and  pow- 
erful epileptiform  convulsions  appe^ired  ;  as  in  the  case  of  true 
epilepsy,  a  cyanotic  condition  developed  itself,  the  patients  col- 
lapsed, became  soporose,  and  in  this  state  died.  Wunderlich 
was  able  in  one  such  case,  shojtly  before  death,  to  determine  a 
distinct  rise  of  temperature  to  43°  C.  [109.5  Fah.],  without  its  be- 
ing possible  to  discover  a  local  process  in  the  nervous  system  or  in 
other  organs  as  a  cause  for  tliis.  In  Rullier's  frequently  quoted 
case  (These  de  Paris,  18t)8),  epileptiform  fits  appeared,  and  also  a 
persistent  sense  of  coustrictiun  in  the  piiarj'nx  and  larynx,  so 
that  a  clinical  picture,  similar  to  that  of  hydrophobia,  was  given 
rise  to.  The  patient  in  question,  a  girl  fifteen  years  of  age, 
became  ill  in  consequence  of  a  fright  during  menstruation,  and 
after  lier  condition  had  lasted  for  two  days,  she  died  in  an 
epileptic,  fit.  In  her  C4ise,  also,  no  changes  were  discoverable  in 
the  brain.  The  cases  related  by  L.  Meyer  are  of  rather  a  differ- 
ent nature.  In  these,  acute  insane  excitement  of  a  nymphomani- 
acal character  was  lirst  developt-d  ;  general  convulsions  followed, 
as  also  contractions  and  rigidity  in  particular  mnscles;  the 
patients  quickly  collapsed,  and  died  after  the  disease  had  existed 
for  a  few  weeks.  Here,  too,  any  change  in  the  nervous  system 
was  ab.sent.  Nothing  definite  can  be  said  concerning  the  true 
cause  of  death  in  such  cases.  It  can  only  be  surmised  that  the 
diseased  processes  in  the  nervous  system  itself,  which  occasion 
the  delirium  and  the  other  symptoms,  also  ultimately  cause 
paralysis  of  the  respiratory  muscles  and  heart,  as  in  those  coo- 
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dilions  of  so-called  delirium  acutuin  which  are  quite  identical, 
but  arise  without  hysterical  symptoms. 

But  the  fatal  rt?aults  described  occur  not  merely  in  acutal 
cases  of  hysteria.  xVlter  a  tedious  and  chronic  course,  a  liksj 
violeut  episode  may  put  an  eud  to  the  disease  and  life ;  as  a  rulaJ 
milder  chrouic  disturbauces  have  preceded  for  a  length  of  limaJ 
the  so-called  acute  conditions,  as,  for  example,  is  stated  in  tha'-l 
three  cases  reiatetl  by  Meyer.  Also  iu  a  second  case  of  hysteriaj 
with  a  fatal  result,  related  by  Wunderlich,  the  disease  waal 
chronic ;  a  patient  wlio  had  suffered  for  years  from  all  possiblaj 
hysterical  symptoms,  paralyses,  hypertesthesije,  loss  of  sight  audj 
smell,  going  on  even  to  difficulty  in  swallowing,  and  vomitiug»*| 
fell  into  a  state  of  marasmus,  without  evident  physical  cause«| 
got  more  and  more  emaciated, and  fiiiull}'  died  with  febrile  symp. 
toms,  without  the  necropsy  revealing  changes  within  or  without^ 
the  nervous  system  which  could  be  regarded  as  the  cause  of  the 
phenomena  observed. 

Indirectly,  in  consequence  of  hj'steria,  death  may  take  plftc< 
in  those  cases  in  which  patients  mutilate  themselves,  with  ot 
without  the  intention  of  suicide.  It  has  been  already  stated, 
that  the  attempts  at  suicide  of  such  frequent  occurrence  in  the 
hysterical  are  only  rarely  undertaken  iu  earnest.  I  know  several 
such  patients,  who  have  already  attempted  all  possible  kinds  of 
suicide,  have  cut  their  thi-oats,  thiottled,  hanged,  and  burned 
themselves,  leaped  into  water,  and  swallowed  pho3i)horus  and 
sulphuric  acid,  but  on  each  occasion,  under  circumstances  which 
rendered  rescue  probable.  But  cases  aie  likewise  known  in  which 
suicide  has  actually  been  effected  by  the  hysterical,  and,  more- 
over, instances  iu  which  death  resulted  from  self- mutilations 
nndertaken  with  other  intent.  Thus,  swallowed  needles,  which 
frequently  pass  through  the  stomach  and  bowels  without  mach 
difliculty,  liave  in  some  cases  penetrated  the  walls  of  the  digestive 
canal,  and  caused  fatal  peritonitis. 

Diagnosis. 


Tliere  is  no  difficulty  in  diagnosing  hysteria  if  we  have  to 
deal  with  fully  developed  cases,  and   have  an  opportunity  o£ 
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watching  a  considerablB  portion  of  its  variable  carepr.  Indeed, 
it  is  frequently  possible  tu  recognize  tlie  presence  of  the  disease 
at  first  sight  from  some  characteristic  symptoms,  above  all  fi'ora 
the  psychical  b*;!havior. 

In  other  cases,  difficulties  arise  in  various  ways.  In  the  first 
place,  it  is  scarcely  possible  to  distinguish  hysteria  distinctly 
from  those  conditions  of  so-called  ?teroou^nesx,  nervous  temper  a- 
Tnerit,  increased  irriktbilUi/,  or  whatever  else  it  may  be  desig- 
nated. In  these  states  all  the  actual  elements  of  hysteria  exist, 
and  their  progressive  development  merely  is  necessary  for  the 
outbreak  of  tlie  disease.  We  may  therefore  regard  it  as  an  hys- 
terical tendency,  or  mild  degree  of  hysteria.  By  taking  this 
view  we  can  say  with  Sydenham,  that  the  majority  of  women 
are  hysterical.  It  is,  however,  more  convenient  to  maintain  the 
distinction  as  much  as  possible,  as  otherwise  our  conception  of 
the  disease  becomes  extremely  hazy :  the  tendency  to  the  dis- 
ease ahso  does  not  by  any  means  necessarily  progress  to  the 
disease  itself;  it  may  remain  imdeveloped,  and  from  allied  influ- 
ences may  also  favor  the  development  of  other  forms  of  nerve 
disease. 

Prom  what  point,  then,  is  the  term  hysteria  applicable?  The 
frequent  change  of  temper,  the  exjxggerated  sensibility  to  psychi- 
cal impressiona  also  occur  in  nervous  persons ;  some,  too,  of  the 
spasmodic  symptoms  appear  in  these,  such  as  globus  and  the 
increased  action  of  the  heart  and  respiration,  etc.,  frequently  on 
very  slight  CHX-asion.  At  any  rate,  it  is  questionable  to  make  the 
diagnosis  of  hysteria  dej>endent  upon  the  presence  or  absence  of 
a  particular  symptom.  But  its  presence  may  be  assumed  with 
certainty,  if  the  psychical  peculiarities  which  mainly  character- 
ize it  are  distinctly  pronounced  and  persist,  if  the  variations  of 
temper  make  their  appearance  without  any  external  cause  and 
are  excessive  in  all  directions,  and  if  the  corresponding  altera- 
tions of  volition  and  of  the  imaginative  facnlty  exist.  Under 
such  ciirum stances,  some  at  least  of  the  characteristic  disorders 
of  sensibility  and  motion  may  always  at  the  same  time  be 
demonstrated.  Indications  at  least  of  attacks  are  present,  if 
only  in  the  form  of  occasional!}^  occurring  fits  of  laughing  and 
weeping,  of  globus,  singultus,  and  the  like.     But  one  must  like- 
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wise  number  those  cases  with  liysteria  in  which  the  tits  are' 
developed  in  a  characteristic  manner,  with  a  less  severity  of  th« 
persistent  psychical  symptoms,  whether  they  be  the  general  con- 
vulsive attacks,  or  those  of  catalepsy,  ecstasy  or  hypnotism.  On 
closer  observation  it  may  nevertheless  always  be  determined  in 
such  cases,  that  tlie  psychical  alterations,  though,  it  may  be, 
trivial  in  comparison  with  the  severity  of  the  fits,  are  yet  never 
completely  absent. 

Other  individual  symptoras  of  hysteria  may  also  appear  in  so 
characteristic  a  form  that  they  can  easily  be  recognized  as  h^'s- 
terical,  even  when  the  psychical  condition  is  less  marked.      This  \ 
applies  both  to  the  different  forms  of  paralysis,  and  anaesthesia, 
and  to  spasms  and  paiufid  affections  in  particular  organs.     But 
the  difficulties  of  diagnosis  become  greater  the  more  isolated  such 
symptoms  a})pear,  and  the  more  obstinately  they  remain  lixed 
in  particular  parts  of  the  body.     The  point  to  be  determined  in 
such  cases  usually  is,  whether  so-called  "local  hysteria"  or  more] 
deeply-seated  anatomical  changes  of  the  part  affected  are  present, 
and  it  is  evident  that  this  point  is  of  the  greatest  importance  iaj 
reference  both  to  prognosis  and   therapeutics.      In  describing^ 
particular  symptoms,  notice  has  already  been  taken  of  the  mani- 
fold difliculties  which  beset  this  part  of  the  differential  diagnosis, 
and  of  the  deplorable  mistakes  which  may  be  committed  with 
regard   to   this  subject.      It   may  in  general  be  said,  that  the 
most  careful  investigation  of  the  whole  state  of  the  patient  in  all 
suspected  cases,  ia  as  indispensable  as  the  minutest  examination 
of  the  parts  in  which  the  local  symptoms  appear.    The  absence 
of  visible  and  palpable  changes  in  the  organs  which  are  the  seat 
of  severe  pains,  frequently  affords  a  good  reason  for  the  assump- 
tion of  the  nervous  character  of  the  disease.     But  oftentimes  it 
is  only  after  long  observation  that  it  is  possible  to  attain  cer- 
tainty as  regards  this,  and   particularly  also  as  to  whether  a 
combination  of  hysteria  with  local  disease  does  not  exist. 

With  regard  to  the  discrimination  of  certain  cases  of  hysteria 
from  cases  of  aclu-al  disease  of  the  vettehrti;  and  s^pinrd  coirl, 
reference  may  in  all  essentials  be  made  to  what  has  been  already 
said.      Pain   and  sensitiveness  of  the  vertebr^e,  which  are  so^ 
frequently  met  with  in  the  hysterical,  are  comparatively  rare 
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phenomena  in  diseases  of  the  spinal  cord.  The  exciting  causes 
which  are  wont  to  induce  hysterical  paralyses  (aa  a  rule,  psychi- 
cal intlueuces)  do  not  easily  lead  to  organic  changes  in  tlie  sjtinal 
cord.  But  it  is  not  to  be  denied  that  cases  of  the  latter  kind 
occur,  as  also  that  liysterical  paralyses  do  not  always  distinctly 
proceed  from  such  influences.  Some  cases  of  liysterical  ]>ara- 
plegia,  with  disorders  of  sensibility,  exalted  reflex  excitability, 
and  contractions,  so  completely  resemble  others  in  which  myeli- 
tis or  sclerosis  exists  in  particular  portions  of  the  cord,  that  the 
diagnosis  is  only  formed  from  tlie  progress  of  the  case,  and  from 
symptoms  otherwise  present.  It  will  be  least  possible  to  dis- 
tinguish cases  of  so-called  paralysis  ascendens  acuta,  which  run 
a  favorable  course,  from  hysterical  paralyses  progressing  simi- 
larly. Moreover,  there  are  some  cases  of  iuultiple  sclerosis  of 
the  brain  and  spinal  cord,  which  can  only  with  certainty  be 
diagnosed  from  hysteria  in  their  later  stages,  and  by  the  final 
issue.  These  are  the  cases  in  which  the  paralytic  phenomena 
frequently  alter  their  position,  paroxysmal  exacerbations,  and 
frequently  as  sudden  ameliorations,  take  place,  and  convulsive  ^ 
attacks  and  disturbances  of  consciousness  of  a  like  complicated 
nature,  as  in  hysteria,  are  met  with.  The  disorders  of  degluti- 
tion and  articulation,  also  characteristic  of  the  former  disease, 
are  now  and  again  observed  in  hysterical  people.  Hysterical 
hemiplegia  is,  aa  a  rule,  easily  distinguished  from  paralyses 
caused  by  apoplexy  and  encephalitis,  by  the  well-marked  dis- 
orders of  sensibility,  and  by  the  absence  of  facial  and  lingual 
palsy,  yet  in  certain  localized  affections  of  the  brain  the  same 
symptoms  occur  as  in  hysterical  hemiplegia,  and  occasionally 
the  characteristic  disorders  of  sensibility  are  absent  in  the  latter. 
The  appearance  of  secondary  trophic  changes  in  the  palsied 
exti-emities  almost  always  argues  the  material  character  of  the 
disease. 

To  distinguish  the  convulsive  attacks  of  the  hysterical  from 
those  of  the  epileptic  is  in  some  cases  as  easy  and  simple  as  it  is 
in  others  impossible.  Attacks  occur  in  exquisitely  hysterical 
persons  which  must  in  all  respects  be  regarded  as  epileptic,  and 
which  can  only  be  recognized  as  symptomatic  of  hysteria  in  that 
they,  like  the  other  symptoms  of  this  disease,  are  changeable 
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in  their  outbreak,  and  may  be  supplanted  in  the  most  variable 
niuiiner  by  other  synij)toins,  Tlu/ir  definition  as  hysttfro-epi- 
leptic  can  only  he  understood  in  tliis  sense.  At  all  events,  tlw 
same  exciting  process  in  the  brain  constitutes  the  basis  of  the 
individual  attack,  whether  it  arise  as  the  result  of  hysteria,  or 
in  consequence  of  one  of  those  other  numerous  causes,  whicli 
induce  true  epilepsy. 

Under  certain  circumstances,  the  differential  diagnosis  between 
hysteria  and  /i2/2fockondrtasi's  may  be  very  difhcult.  Some 
liave  regarded  t]u?se  as  essentially  the  same,  and  by  one  of  these 
names  luive  described  both  diseases,  or  have  classed  thetn  tinder 
the  general  name  of  vapeurs,  etc.,  or  even,  like  Bouclmt,  extended 
the  signification  of  general  nervousness  so  far  that  the  most 
varied  cases  of  hysteria  and  h3'pochondriasi3  could  be  included 
in  this  term.  Others  finally  have  considered  the  hysterLa  of  the 
female,  and  the  hypochondriasis  of  the  male,  as  phenomena  of 
one  and  the  same  disease,  wliich  merely  n-ceives  a  different 
impression  from  ttie  varying  psychical  constitution  of  the  two 
•»  sexes.  I  believe  we  must  in  tlie  meantime  maintain  the  distinc- 
tion between  the  two  diseases,  although  it  is  not  to  be  denied  that 
they  present  many  jioints  of  alliance  and  pass  over  into  one 
another.  In  cases  of  hysteria  in  which  the  diaracteristic  pecu 
liarities  of  the  psychical  conduct  exist,  and  particularly  the  pe; 
petual  variations  in  temper,  they  cannot  easily  be  confounded. 
Paralyses  of  the  kind  met  with  in  the  hysterical  almost  never 
occur  in  the  hj'pochondriacal,  convulsive  attacks  only  much  more 
rarely  and  not  in  the  same  variety  as  in  the  hysterical.  On  the 
other  hand,  a  sort  of  ill-humor  supervenes  in  some  cases  which 
can  only  be  d<>scribed  as  hypochondriacal.  The  phenomena  of 
hypochondriasis  liere  associate  tliomselves  with  hysteria,  as  do 
in  other  cases  the  phenomena  of  epilepsy,  or  those  of  chr)rea. 
Conversely,  the  phenomena  of  hysteria  may  later  appear  in 
cases  at  first  purely  hypochondriacal.  We  must  first  possess  a 
more  exact  knowledge  than  we  at  present  do  of  the  physiological 
connections  of  the  symptoms  of  both  diseases,  and  of  the  pro- 
cesses in  the  nervous  system  which  constitute  their  basis,  before 
we  can  more  sliiirply  establish  the  boundaries  between  them,  and 
probably  also  in  other  important  directions. 
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Prnffnosis. 

The  prognosis  of  hysteria,  quoad  vitam,  is  ahuost  always 
favorable.  Cases  of  a  fatal  issue  of  the  diseasw  (from  suffocation 
in  consequence  of  spasm  of  the  glottis,  or  in  coraa  after  severe 
convulsive  or  cataleptic  lits,  or  from  exhaustion  after  conditions 
of  intense  excitement,  of  an  arute  or  chruuic  character)  are  so 
extremely  rare  that  nne  may  in  the  case  of  hysterical  jieojile  be 
unconcerned  even  witli  such  symptoms  as  must  awaken  tlie 
gravest  anxiety  when  they  aj)pear  as  a  result  of  other  diseases. 
This  applies,  for  example,  to  the  marasmus  which  sets  in  after 
persistent  hysterical  vomiting,  or  after  repeated  hemorrhages,  as 
also  to  the  profound  syncopies  which  sometimes'  make  their 
appearance  in  patients,  with  and  without  tits,  and  so  on.  Never- 
theless, we  must  always  remember  the  possibility  of  a  fatal  issue 
in  such  cases.  If  other  physical  diseases  exist,  in  whose  train 
the  hysteria  tirst  arose,  these  may  of  course  render  the  jn-ogno- 
sis,  as  to  the  life  of  the  patient,  unfavorable. 

But  rarely  as  hysteria,  pure  and  simple,  causes  deatli,  so 
'rarely  does  complete  recovery  from  it  take  place.  Even. where 
the  latter  has  apparently  been  effected,  it  is,  as  a  rule,  observed 
that  the  slightest  cause  is  sufficient  to  reproduce  the  disease. 
In  this  respect,  the  prognosis  appears  most  unfavorable  in  those 
cases  in  which  the  tendency  to  the  disease  is  «'ongenita!,  and  in 
which  symptoms  of  it  first  appear  in  cluldhood.  In  such  cases, 
an  exaggeration  of  these  may  usually  be  predicted  to  occur  dur- 
ing the  period  of  puberty,  altliough  it  is  true  that  after  the 
termination  of  this  period  consideiuble  ivmissitms  sometiinea 
take  place.  But  there  likewis*?  then  o<'cur  further  exacerbaiions, 
which  cannot  always  be  distinctly  referred  to  particular  exciting 
causes.  The  last  hope  of  such  patients  is  the  age  of  decrepitude, 
but  again,  it  is  just  the  period  of  involution  which  frequently 
iuduces  exacerbations,  and  gives  an  iin]>etus,  especially  to  the 
more  inveterate  and,  in  their  prognosis,  absolutely  unfavorable 
forms  of  mental  disfnrbance. 

The  most  favorable  prognosis  may  be  given  of  those  cases  in 
which  the  tendency  to  hysteria,  and  the  disease  itself,  have  been 
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acquired  from  demonstrable    physical    ailments    amenable    t( 
treatment,   A  persev«ncig  treatment  is  most  frequently  rewardt 
particularly  when  the  causes  are  states  of  exhaustion  resulting 
from  severe  maladies,  or  after  great  but  not  persistent  hemorJ 
rhages ;  also  when  hysteria  has  been  induced  by  affections  ol 
the  genitals,  the  cure  of  which  is  possible,  or  by  conditions  whicl 
ar-e  in  themselves  of  a  transitory  nature,  as  in  many  cases  of' 
chlorosis.     If,  on  the  other  hand,  the  causal  diseases  are  them- 
selves of  a  chronic  and  incurable  nature,  if  they  do  not  also 
threaten  the  life  of  the  patient,  the  prospects  of  curing  the  hys- 
teria are  bad.     But  even  in  cases  in  which  the  fundamental  ail- 
ment can  be  removed^  and  in  which  there  is  no  congenital  pre- 
disposition, we  must  not  be  too  sanguine  in  our  expectations.    Hi 
is  very  frequently  observed  that   the  altered  condition  of  the 
nervous  system  continues,  even  when  the  cause  wliich  induced 
it  no  longer  exists.     It  is  indeed  frequently  possible  to  get  rid 
of  the  more  acute  and  grave  symptoms  of  the  disease;  but  the 
tendency  to  further  outbreaks  remains  implanted  in  the  nervoos  ^^ 
system,  and  on  every  opportunity  again  comes  into  play.  ^M 

The  same  applies  to  cases  of  hysteria  caused  b^^  powerful 
psychical  excitement.  They  do  not  by  any  means  always  justify 
the  favorable  prognosis,  which  we  might  expect  from  the  short 
duration  of  thu  injurious  influence.  On  the  other  hand,  the 
forms  of  the  disease  which  arise  purely  from  psychical  infection, 
are  sometimes  rapidly  cured  by  simply  isolating  tlie  patient  or 
by  suitable  moral  and  physical  treatment. 

Tlie  prognosis  witli  respect  to  the  intensity  of  pai-ticnlar 
stages  of  the  disease  diflFera  from  that  regarding  its  j)rogress  as 
a  whole,  as  also  from  tiiat  respecting  individual  symptoms  of 
hysteria.  We  have  already  repeatedly  spoken  of  the  unex- 
pected remissions  which  may  occur  after  the  long  continuance 
of  apparently  grave  symptoms.  Such  remissions  take  place,  in 
cases  both  of  congenital  and  acquired  hysteria,  sometimes  with- 
out evident  cause,  and  again  in  consequence  of  moral  influences 
of  the  most  varied  description ;  at  other  times  these  remissions 
are  to  be  attributed  to  the  fact  that  tlie  cure  or  improvement  of 
tlie  pliysieal  diseases  constituting  tlie  basis  of  tlie  hysteria  fol- 
lows by  natural  or  artificial  means.    These  remissions  may  under 
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certain  circumstances  be  so  complete  that  it  is  with  difficulty 
we  can  recognize  the  continuance  of  the  disease,  or  tirst  observe 
it  by  the  reapi>earance  at  a  later  period  of  exacerbations,  unex- 
pected and  without  sufficient  external  cause.  Sometimes,  how- 
ever, merely  the  predisposition  to  hysteria  persists,  and  consid- 
erable exciting  causes  are  necessary  again  to  cause  an  outbreak. 

The  individual  symptoms  in  the  sensory  and  motor  spheres, 
both  alterations  of  circulation  and  those  of  secretion,  are  col- 
lectively capable  of  recovery,  even  when  they  have  existed  never 
so  long  or  been  repeated  never  so  often.  It  cannot  positively  be 
predicted  of  anj'  one  of  them  whether  it  will  pereist  or  disap- 
pear ;  but  one  usually  finds  that,  if  the  same  symptom  repeat- 
edly shows  itself,  it  becomes  more  obstinate,  and  later  can  no 
longer  be  removed  by  the  same  means  as  on  its  first  appearance. 
It  can  almost  never  be  predicted  what  symptoms  of  hysteria  will 
yet  transpire  in  the  course  of  a  given  case,  although  the  fre- 
quency of  certain  combinations,  such  as  paralysis  with  anses- 
thesia,  spasms  with  increased  sensibility  to  pain,  and  so  on, 
sometimes  affords  ground  for  surmise  in  this  respect. 

Deeply  rooted  and  persistent  psychical  disorders  afford  the 
most  unfavomble  prognosis  of  particular  symptoms.  Transitory 
phenonienii  of  this  kind,  even  when  they  are  verj^  violent,  may 
remain  without  any  greater  significance  for  the  further  progress 
of  the  case.  But  if  the  signs  of  moral  perversity,  of  folie 
raisonuante,  are  once  distinctly  developed,  or  if  fixed  erroneous 
ideas  have  formed,  a  complete  restoration  is  almost  never  to  be 
expected.  This  is  more  likely  to  occur  in  the  purely  melancholic 
conditions  of  the  hysterical,  if  these  have  not  already  played  a 
prominent  part  in  the  active  development  of  the  disease,  and 
tlius  become  an  ineradicable  habit. 

The  attacks  of  ordinary  insanity,  which  make  their  appear- 
ance in  some  cas<.'S  of  hysteria  for  a  shorter  or  longer  period,  are 
likewise  capable  of  complete  recovery  (Riickbiklung),  but  are 
apt  to  induce  irremediable  couditioas  of  psychical  weakness. 
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Troatmi'tit. 


1.  Prophylaxis. 

The  rarity  of  complete  cures  of  the  disease,  when  it  has  once 
fully  developed,  renders  it  the  more  ini])ortant  to  combat  and 
iriipede  its  small  begiunings,  lest  from  a  condition  of  lij'sterioal 
predisposition  the  disease  itself  should  be  evolved.  Such  an 
influence  is  chietly  possible  in  childhood  and  youth  ;  but  the 
physician,  of  course,  is,  as  a  rule,  consulted  wljen  the  evil  con- 
sequences of  a  defective  regime  come  to  light,  and  we  have 
already  to  treat  no  longer  the  tendency,  but  the  disease  itself. 
If  one  has  an  opportunity  of  giving  timely  advice  in  oases  of 
congenital  predisposition,  we  must  treat  in  accordance  with  th^ 
indications,  which  have  already  been  mentioned  in  discussing 
the  etiology,  that  is,  insist  upo:t  the  avoidance  of  those  educa- 
tional defects  whicli  nt>toriously  assist  the  development  of 
liysteria.  As  physical  debility  so  frequently  exercises  an  inju- 
rious influence  in  this  respect,  it  must  be  combated  by  all  the 
means  at  our  command.  Diet  especially  must  be  superintended, 
and  we  must  take  care  that  the  children  only  receive  sustaining 
and  easily  assimilable  nourishment.  The  unlimited  indulgence 
which  some  parents  exercise  in  this  respect  merely  leads  to  this, 
that  children  constantly  upset  their  stomachs  with  dainties,  and 
generally  acquire  a  repugnance  to  all  wholesome  and  nutritious 
food.  States  of  exhaustion  and  mamsmus  in  a  high  degree  and 
quite  a  host  of  hysterical  symptoms  sometimes  develop  in  this 
manner  at  an  early  period,  which  one  may  rapidly  diminish,  if 
it  be  possible  to  gain  so  much  authority  over  a  child  that  it  will 
submit  to  a  rational  regulation  of  its  diet.  It  is  no  less  impor- 
tant in  such  cases  of  threatened  effeminacy  and  weakness  to 
attend  to  the  "hardening"  of  the  body  against  influences  of 
weatlitT,  and  to  their  becoming  used  to  muscular  exertion. 
Regular  exercise  in  the  open  air,  cold  baths  in  summer,  swim- 
ming, gymnastics,  and  the  like,  must  be  very  strongly  recom- 
mended for  such  children,  while  allowing  them  to  sit  still  in  tli'' 
house  for  any  length  of  time,  and  anxiously  sliielding  them  fruiti 
every  draught  and  fiom  all  exertion  in  any  degree  uncomfort- 
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ii>ie.  :inisc  be  considered  decidedly  dangerous.  Inuring  oneself 
Ti  111731*01  pain  in  such  a  case  is  of  itself  a  procedare  tending 
■vi  ;t)rpot»?aI  robostness.  Particular  care  must  aLso  be  taken  that 
~Mi  -iTTiiit-iy  and  anxiety  so  frequently  present  in  nerrously  dis- 
•inafHL  '•.hndr^n  be  lemored.  and  that  they  accustom  themselres 
Ai  ^nppr^sB  such,  emotions  and  to  OTefcome  their  fear  of  certain 
inimnia.  of  remaining  in  dark  rooms,,  of  being  alone,  and  so  forth. 

AnparfHic  ho«n&Ter.  as  is  the  importance  of  these  principles, 
ir  !fi  oot  siperlfTioiis  to  give  warning  that  the  proper  limits  be 
aot  )via5Pfpped  in  such  a  case,  as  we  so  frequently  find  they 
■IT* .  rha  hardening  jwocess  is  carried  on  with  a  species  of  fanati- 
•ism.  Thiuh.  liisr^jEarding  the  powers  of  endurance  of  the  indi- 
TiiiiiaL  in.  ^xb^stion.  saps  his  strength  instead  of  promoting  it. 
Ir  is  Insz  shese  nerrous  chil<iren  of  whom  we  are  speaking  who 
xr^  *:  ^fcifli  weaklv  out  of  d«>jr*;  if  thev  are  now  incited  to 
•»xi»rii:ns  '^j  which  they  are  not  e«juaL  the  ct>nsequent  exhaustion 
is  rile  xr-«i5i»r.  and  self-confidence  disappearsw  in.*tead  of  increas- 
imt  If  'JiJij  are.  nocwithstan-iing.  f<>cce«i  by  thr»iats  and  pun- 
isomenc  zo  actempc  wba:  they  cannot  accomplish,  one  is  the 
aiijpi  ^^raln.  to  pro«iu«^»  natures  timid,  anxioos.  and  irresolute, 
ami  'httnior^  '^til^*  un^ier  the  •.'•Hitr'jl  of  their  f-reling?.  P-j*>ple 
mi.-ir  -^^TaZy  be  pui  up»>o.  their  griapi  against  accustoming  cLil- 
dr=^  «uiLiHiilT  ami  by  TiijLea:  means  to  frights  and  surr-risea. 
Virit:iis  !ases  are  known,  in  which  just  by  such  attempts  'a?,  for 
j-TTvm-'-iV  fTiiiiiiiily  leaTTEg  cLem.  al»>c**  in  the  dark,  or  forcing 
them  :•/  ■:.:i:h  a-nf-rwn.r-«  of  wLi-.'h  they  were afra:>L  ami  ««:•  •:&  zsa 
hy^rrTJ'al  trrtifsc'ssKU  'f^^^^  c^eec  orcfirmed.  or  tLe  oi'trirai  of 
ie^-ir«!-  i7Ti^C':ms  strtToIIy  iii«iv."eiL  An  ini-iem^r  upon  tie 
menral  iia;*.  in  zh^  ^-n-r^^  zo  be-  ex-rTTrii  a-Tcn-riizg  to  the  sun* 
rrIn«'ixL'^  a.»  apou  tm*  chysn-al  'iersjtoctnenT.  H-ire.  t.:o.  w^ 
m-xst  ■ik.r  in-Vj  tonsderadoc  irlzhi;  the  fmi:"^iial  to  c*r  «irfaZ: 
with.  an»i  XT-titi  -^xtr^mes.  M  :•?■— '.Trr.  ft  L*  sz-'i^i^Ily  iniyCrtaa; 
in  thiri  ra^e  t. ;  -"cht^w  th.e  efC  M'.aseij^^tr&Tes  of  tto  zTrat  -rmi-a- 
Ttrs.  *;i!rG.  a:*  ir»  fr*t^TeniiIy  niatir  ty  aerT->x«  -ihil'irea  :f  zr^:'> 
'!i':i«  int-^Cf***'.  in  a  measj'Lrr  *roatantitj<Laiy.  aitji  z*rtly  "zrz^i  ty 
ani-i-i.-.»w  zfty*!cr^^.  oc  vaxrher*. 

Ail  ti'-e^e  r»g-uarfrjit*  f  ".r  -^ii^'atfon.  are-  o-f  zrvat  iaxpTTtKiite  a: 
th??  t.tTri»".*i  'ii  irih«sTr.  is  xt  tiili  tfzi»=  zanT  in'"tni:»ts  iaiiiiaiiies 
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come  into  operation  which  further  the  development  of  hysteria. 
At  this  period,  indeed,  it  is  often  too  late  to  combat  effectnallr 
the  seeds  of  the  disease,  which  have  been  already  firmly  im- 
planted. Particular  attention  must  be  paid  to  the  chlorosi* 
which  most  frequently  makes  its  appearance  in  girls  at  this  ag^j 
and  which  is  to  be  treated  on  recognized  principles.  Nothing 
furtlier  ha^  to  be  added  to  what  lias  already  been  said  as  regards 
the  a])]jn)priate  pliysical  and  mental  training  at  the  period  of 
puberty,  except  that  we  must  avoid  allowing  children  to  leave 
childhood  too  soon,  and  thnt  we  must  carefully  strive  against 
the  t^nden(^y  to  fancifulness  and  abandonment  to  fantastic  ideas 
so  frequently  met  with  at  tliis  time.  Further  inferences  to 
drawn  from  these  principles  are  self-evident. 

Little  in  pjirtiruhtr  lias  to  be  said  of  prophylactic  measui-eft 
against  hj'steria  in  adult  life.  These  are  principally  to  be  takea 
into  consideration  wln-n  a  tendency  to  hysteria  has  arisen  i 
consequence  of  physical  diseases  or  psychical  excitement,  oi 
even  when  the  disease  itself  has  already  broken  out,  but  again 
disappeared,  the  tendency  to  a  fre.sh  attnck  merely  remaining. 
In  such  case  the  same  rules,  on  the  whole,  are  to  be  considered 
as  in  the  treatment  of  the  disease  itself.  We  must  also  here.^ 
consider  the  advice  frequently  given,  that  girls  in  whom  a  ten- 
dency to  hysteria  exists  ought  to  marry  early,  as  well  as  the 
seeking  the  welfare  of  nervous  women  generally  in  marriage,  that 
is,  in  sexual  congress.  In  some  cases  good  may  be  thus  effected, 
presuming  that  the  marriage  is  a  happy  one,  and  does  not  in 
itself  cany  the  elements  of  snch  influences  as  favor  the  develop- 
ment of  hysteria,  and  presuming,  further,  that  we  have  to  deal 
with  individuals  ]>liysically  strong,  full-blooded,  and  already 
perfectly  developed.  Much  more  frequentl}-,  however,  is  this 
injurious  than  beneficial,  and  it  is  positively  objectionable  to 
advise  early  marriage  in  the  case  of  weakly,  anaemic  girls,  in 
whom  the  entire  physical  development  is  retarded.  Even  when 
matters  progress  favorably  at  first,  we  observe  almost  regiilarly 
in  such  cases  that  the  influences  of  pregnancy  and  delivery  over- 
tax the  existing  powers,  and  cause  an  outhrenk  of  those  symp- 
toms which  we  had  hoped  to  avoid  by  the  occurrence  of  these 
processes. 
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2.   The  Treatvienl  of  the  Fully  Deneloped  Disease. 

This  ra<ay  be  undertaken  in  two  ways  :  first,  we  may  seek  to 
move  tJie  causes  which  have  induced  the  abnormal  condition 
of  the  nervous  system,  and,  in  the  next  place,  strive  to  remove 
this  condition'  itself  by  means  operating  immediately  upon  the 
ervous  system. 
a.  A  rcmofjfd  of  the  cause  of  the  disease  can,  of  course,  only 
be  attemjited  in  those  cases  in  which  these  are  positively  knowm 
but  even  wliere  tliis  is  the  case,  the  statement  whirli  has  been 
made  in  consideriuf^  the  ]irognosis  is  frequently  apjilicable,  viz., 
that  the  nlTeetionor  the  nervous  system  may  become  independent 
and  persist,  although  the  cause  which  originated  it  may  have 
ceased  to  ttperate.  With  this  reservation,  we  must  next  try  to 
fuliil  th<^  causal  indications  in  those  cases  in  which  conditions  of 
pliysiral  disease  are  the  only  or  chief  causes  of  the  malady.  We 
IWiave  most  frequently  occasion  to  take  the  field  against  states  of 
]iriiiiary  and  se»'ondary  ansemia,  and  to  employ  the  dietetic  and 
medicinal  agents  known  as  tonic  and  strengthening.  It  is  for 
this  reason,  of  conrse,  that  the  different  preparations  of  iron,  and 
especially  the  use  of  ferruginous  waters,  play  so  distinguished  a 
part  in  tlie  treatment  of  hysteria.  In  most  of  these  cases  it  is, 
moreftver,  necessary  to  take  into  especial  consideration  the  con- 
dition of  the  digestive  canal,  and  the  tonic  treatment  will  fre- 
quently first  be  possible  after  the  existing  catarrh  of  the  stomach 
and  bowels,  the  want  of  appetite,  and  the  hj'perscsthesia  of  the 
stomachic  mucous  membrane  liave  been  removed  by  appropriate 
means.  But,  as  these  functional  disturbances  also  arise  in  con- 
sequence of  hysteria,  it  sometimes  happens  that  we  can  effect 
nothing  against  them  by  the  usual  remedies,  and  lience  it  is  indi- 
cated that  the  treatment  of  the  hysteria  itself  must  in  the  first 
ilacc  be  undertaken,  that  we  may  then  fulfil  the  causal  indica- 
tion after  an  amelioration  in  its  individual  symptoms.  Even  in 
cases  of  hj^steria  in  which  other  remedies  are  indicated,  and  in 
which  particularly  the  psychical  treatment  is  of  value,  the  possi- 
bility at  the  same  time  exists  of  promoting  recovery  by  institu- 
ting a  strengthening  treatment,  calculated  to  improve  the  quality 
of  the  blood  and  to  increase  its  entire  bulk. 
VOL.  XIV.— 36 
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More  rarely  tliati  for  strengthening  treatment,  there  are  indi 
cations  for  d'nnmishing  the  quardity  of  blood  in  the  hysterical, 
by  generally  weakening  measures  or  by  direct  bleeding.  The 
venesections,  for  the  employment  of  which  people  had  fonnerly 
a  great  predilection,  and  which  were  repeated  in  the  case  of  some 
hysterical  patients  with  incredible  frequency,  are  at  the  present 
day  scarcely  to  be  mentioned  amongst  the  remedies  employed 
against  the  disease.  In  fact,  it  is  only  very  exceptionally  that 
indications  for  it  arise,  unless  the  nervous  phenomena  present 
may  with  probability  be  regarded  as  the  consequence  of  hyper- 
femia  of  tlie  brain,  in  unmistakably  full-blooded  individuals, 
and  particularly  if  in  severe  convulsive  attacks  in  such  people 
great  cyanosis  is  developed  and  suffocation  threatened.  In  the 
extrenu'ly  rare  cases  of  the  lattta*  description,  opening  the  jugu- 
lar vein  in  the  neck  is  preferable  to  venesection  at  the  usual 
place. — Aineiiorrhoea,  with  general  plethora,  as  it  is  observed  in 
some  cases  of  hysteria  (occasionally  even  as  the  cause  of  the 
plethora),  may  be  an  indication  for  general  bloodletting.  But 
in  these  cases  it  will  be  well,  in  the  fii-st  place,  to  try  the  recog- 
nized eminenagogues,  savine,  etc.,  and,  if  these  prove  ineffectual, 
to  bleed,  not  by  venesection,  but  by  the  application  of  leeches  to 
the  vaginal  portion  of  the  iiterus.  We  ninst,  however,  rememljer 
that  tlie  failure  of  menstruation  in  the  hysterical  is  much  more 
frequently  the  consequence  than  the  cause  of  the  disease,  and 
that  the  reddened  and  bloated  countenance  which  we  see  in 
many  hysterical  people  is  absolutely  no  proof  of  the  existence 
of  genera]  plethora,  but  is  much  more  likely  to  accompany  dis- 
tinct aniemia.  The  cases,  therefore,  in  which  bloodletting  is 
benehcial  are  comparatively  rare,  while,  on  the  other  hand, 
positive  injury  is  very  frequently  done  by  this  means.  This 
also  applies  to  other  debilitating  modea  of  treatment,  such  as 
derivatives,  the  repeated  administration  of  emetics  and  purga- 
tives, wliich  are  still  considered  by  some  physicians  indispensa- 
ble in  tlie  treatment  of  hysteria,  as  also  to  purulent  discharges 
maintained  for  a  length  of  time  by  setons,  fontanelles,  and  the 
like.  Even  where  these  remedies,  under  the  name  of  revulsives 
and  derivatives,  are  employed  against  particular  symptoms  of 
liysteria,  we  see  tliem  muck  more  frequently  injure  than  benefit, 
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while  they  invariably  contribute  to  a  deterioration  of  the  general 
state  of  nutrition. 

Tlie  fullilment  of  the  causal  indications  is  of  the  greatest 
importance  in  many  cases  in  which  affevtions  of  the  (j^nilals 
originate  the  hysteria.  We  cannot  here  consider  in  detail  tiie 
different  methods  of  treatmt-nfc  for  particular  forms  of  these 
affections ;  this  belongs  to  the  subject  of  gynecology.  Accord- 
ing to  the  state  of  the  case,  the  local  use  of  caustics  and  astrin- 
gents, of  injections  and  sitz-baths,  the  introduction  of  the  pessary 
and  sonnd,  as  well  as  appropriate  operative  measures,  will  be 
necessary.  Tiie  application  of  leeches  to  the  vaginal  portion  of 
the  uterus  is  also  much  more  frequently  indicated  for  inflamma- 
tory changes  in  the  womb  than  for  the  failure  of  menstruation 
with  geneiul  plethora,  as  above  stated.  The  examination  of  tlie 
genitals  is  not  to  be  omitted  in  any  case  of  hysteria  in  which 
there  is  even  a  slight  suspicion  of  a  diseased  condition  of  these ; 
if  such  affections  exist  and  are  amenable  to  treatment,  this  must 
in  tlie  first  place  be  undertaken.  In  this  way,  surprising  results 
are  not  rarely  obtained — if  not  the  complete  cure  of  the  disease, 
yet  a  marked  diminution  of  it,  and  an  amelioration  of  many 
troublesome  and  hitherto  very  obstinate  symptoms.  If  at  the 
same  time  the  otlier  indications  are  fullilled,  tlie  general  anaemia 
arising  from  local  disease  removed,  and  proper  attention  paid  to 
the  psychical  conduct  of  the  patient,  in  such  cases  even  a  radical 
cure  may  be  effected. 

It  is  however  quite  wrong,  as  does  not  rarely  happen,  to  use 
these  local  measures  (injections,  caustics,  repeated  sounding, 
bloodletting,  and  so  forth),  which  are  only  rational  in  local  die- 
ease,  also  in  those  cases  in  which  the  state  of  the  genitals  is 
negative,  or  at  most  one  of  insignificant  catarrli,  slight  change  of 
position  of  the  uterus,  without  the  phenomena  of  inilammation, 
or  in  those  due  to  pressure,  and  the  like.  The  excessive  use  of 
these  means  under  certain  circumstances  is  directly  injurious,  as 
they  induce  diseased  conditions,  where  formerly  there  were  none. 

The  pains  also  and  hypersesttiesias  which  make  their  appear- 
ance in  the  genital  aud  urinary  organs  without  a  peripheral 
cause,  as  well  as  the  spasms  of  the  same  parts,  do  not  by  any 
means  always  require  a  local  treatment,  for,  as  we  have  seen, 
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even  as  symptoms  of  lij'steria  itself  they  may  be  eccentrically 
]>rojected  pheiioineiia.  In  stu'h  cases,  of  course,  the  disapp«'ar- 
iitice  of  these  does  not  signify  a  retnovjil  of  the  causes  of  the  dis- 
ease. It  is  only  rarely  possible  to  fulfil  the  causal  indication 
in  a  psychical  respect,  because  we  do  not  as  a  rule  sufficiently 
know  tliH  moral  causes  of  the  disease ;  but  even  whnn  f  his  is  the 
case,  it  is  not  usually  ia  the  power  of  the  physician  to  remove 
them.  Only  sometimes  can  he  effectively  go  to  work,  if  he  lias 
had  an  opportunity  of  becoming  more  intimately  acquainted 
with  the  patient's  external  circumstances, and  of  gaining  his  con- 
fidence. Tlie  removal  of  annoying  misunderstandings  between 
th(3  patient  and  his  relatives,  his  liberation  from  circumstances 
in  whidi  ho  feels  unliappy,  his  temporary  or  jjermanent  removal 
from  surroundings  injurious  to  him,  the  fuliilment  of  a  cher- 
islied  wish,  rendi-ring  a  longi-d-for  marriage  possible,  and  s(i  on, 
may  under  certain  circumstances  work  wonders.  But  that  we 
may  not  expect  too  much  in  this  way,  we  must  remember  that  the 
hysterit'al  carry  in  their  own  bosoms  the  seeds  of  dissatisfaction 
and  misery,  and  we  must  not  regard  as  a  cause  of  the  disease 
that  which  is  in  reality  its  consequence. 

b.  Of  tlie  diffi-rent  mL'thods  oC  cure,  the  object  of  which  is  th 
removal  of  tlie  disease  when  it  maintains  an  independent  exist- 
ence, we  have  in  the  first  place  to  consider  the  so-called  gpfc{/ic 
irecUmefit  of  hysteria.  The  principal  remedies  which  have  for 
ages  enjoyed  the  reputation  of  speciJics  are  distinguished  by  a 
penetrating  and  in  some  cases  very  r«'pugnant  odor,  while  little 
else  is  known  of  their  physiological  properties  which  can  render 
their  mode  of  opei-atiou  intelligible.  It  almost  appears  as  if 
more  Avas  to  be  attribut»'d  to  the  stench  than  to  the  large  quan- 
tity of  carbon  and  water  contained  in  some  of  these  remedies,  as 
insisted  upon  by  Valentiner,  by  means  of  which  they  are  said  to 
be  capable  of  exercising  a  peculiar  iniluence  upon  the  fatty  con- 
Btituents  of  the  nervous  system.  Formerly,  when  hysterical 
symptoms  were  supposed  to  depend  upon  the  womb  wandering 
about,  the  opinion  was  entertained  that  the  latter  could  be 
driven  out  of  the  positions  it  had  assumed  by  nasty  smells, 
while  conversely,  by  means  of  substances  having  a  pleasant  odor, 
in  the  shape  of  salves,  baths,  etc.,  which  quieted  the  genitals,  it 
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could  be  coaxed  to  retain  or  resume  its  normal  position,  Asa- 
foBtida  is  perhaps  the  best  known  anti-hysterical  remedy  ;  it  is 
sometimes  to  be  used  in  the  form  of  pills,  and  at  otht-r  times 
in  that  of  clysters  ;  it  is  also  one  of  the  ingredients  of  the  aqua 
anti-Lysterica  fcetida.  Galbauum  is  used  in  quite  the  same  way. 
There  are  probably  few  physicians  novv-a-days  who  hope  by 
either  of  these  two  remedies  to  be  able  to  perform  radical  cures  ; 
they  are  most  frequently  employed  as  clysters  during  severe 
hysterical  attacks,  but  even  then  are  of  very  problematic  value. 
It  is  remarkalile  that  some  hysterical  people  do  not  consider 
the  odor  of  asafcetida  unpleasant.  Even  at  the  present  day  vale- 
rian is  more  frequently  used  than  these  remedies.  It  is  some- 
times given  as  an  infusion,  and  again  as  a  simple  or  ethereal 
tincture;  it  is  likewise  a  constituent  of  aqua  anti-hysterica 
fa>tida,  and  is  moreover  employed  as  an  addition  to  clysters, 
sitz-baths,  and  poultices.  On  the  presumption  that  valerianic 
acid  is  the  active  ingredient,  various  salts  of  the  latter  have  been 
recommended  for  hysteria,  especially  valerianate  of  zinc.  An 
anti-spasmodic  action  especially  has  been  ascribed  to  valerian  ; 
it  is  therefore  considered  eifectual,  particularly  in  those  cases  in 
which  general  or  partial  spasms  are  present ;  above  all,  such  as 
occur  In  the  muscular  system  of  the  digestive  canal.  In  such 
conditions,  indeed,  it  often  appears  to  possess  a  Bymptomatic 
value  ;  it  cannot,  however,  effect  a  radical  cure.  It  is  a  charac- 
teristic circumstance  that  some  hysterical  people  experience 
relief  from  the  mere  smell  of  valerian,  and  thai,  their  bespasnied 
condition  may  sometimes  be  ameliorated  hy  letting  them  inhale 
some  tincture  of  valerian  sprinkled  on  a  cloth.  In  a  like  man- 
ner, purely  symptomatically,  but  without  permanent  influence 
on  the  disease,  do  the  far-famed  castor  and  musk  act  in  some 
hysterical  cases,  both  of  which,  used  especially  in  the  form 
of  tinctures,  are  regarded  as  specific  anti-hysterics.  This  is 
also  applicable  to  the  other  remedies  to  which  an  analogous 
signiticance  has  been  ascribt'd,  such  as  the  preparations  of 
ammonia,  zinc,  copper  and  silver,  and  also  belladonna,  stramo- 
nium, hyoscyamus,  and  many  others,  except  that  they  are 
almost  less  effectual  even,  as  regards  symptoms,  than  those 
previously  named. 
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Particular  mention  requires  to  bo  niudo  of  opiwiu  aiid  iUpn>^ 
paralions,  whicli  liave  from  olden  time  playvtl  a  part  in  the 
treatment  of  hysteria,  and  have  also  recently  been  vannted  oaa 
radical  remedy  for  the  Mime.     Gendrin  maicitalud  that  he  luus 
cured  half  his  hysterical  patients  by  a  continuoua  use  of  oj»iHiii. 
and  Briquet  also  mentions  cures  in  oases  which  wero  not  of  too 
Bevero  a  nature,  and  had  not  already   become  chronic.      It  is 
recommended  that  one  should  begin  with  BUiall  and  gradually 
proceed  to  large  doses,  and  then  again  slowly  Iwive  ofT.    It  is  cor- 
rect, as  Bri(juet  asserts,  that  t\n>  hysterical  sometimes  exhibit,  a 
great  toleration  of  opium  and  morjdiia.     If  we  wish  to  pr<Kluo« 
an  effect  in  cases  in  which  sleeplessness,  general  liypunesthesia, 
and  the  corresponding  excitement  haveattained  a  high  degree,  we 
must  rapidly  proceed  to  doses  of  from  threw  to  six  grains  of 
opium  several  limes  a  day,  or,  with  equal  frequency,  administer 
morphia  in  quantities  of  from  ihn^'e-fourtlts  of  a  grain  to  a  grain 
and  a  half  internally  <jr  subcutani'ously.     This  tolt-rance,  how* 
ever,  is  by  no  means  general.     Som«5  hysterical  patients  may  be 
very  easily  narcotized  by  quite  small  doses  ;  others  cannot  toler- 
ate the  narcotic  at  all,  and  sulT(.>r  from  vomiting  and  other  tin- 
pleasant  conseqxiences  which   render   the  employment  of  this 
remedy  impossible.    One  must  not  therefore,  in  any  case,  begin 
with  large  doses.    Now  as  regards  the  value  of  these  remedifs, 
they  are  almost  indi-spensablo  in  the  symptomatic  treatment  of 
hysteria.      In  curable  cases,  as  a  rule,   they  greatly  assist  the 
plans  of  treatment  otherwise  indicated,  and  in  many  chronic, 
incurable  cases,  they  at  least  afford  considerable  relief  at  some 
stages  of  the  disease,  and  to  some  symptoms.     Bat  that  they  can 
effect  actual  cures  of  hysteria,  whether  by  their  influence  upoi» 
the  nutrition  of  the  nervous  system,  or  by  a  permanent  diminu- 
tion of  the  abnormally  exalted  sensibility,  is,  according  to  my 
experience,  improbable,  as  such  an  effect  in  the  case  of  other 
mental  disorders,  in  which  likewise  the  persistent  treatment  by 
opium  and  morphia  has  been  extolled  as  radically  efHcacinnfl, 
seems  to  me  unproved.     One  mnst,  moreover,  always  clearly 
bear  in  mind  that  by  many  patients,  and  e.spocially  by  the  hys- 
terical, the  habit  of  taking  opium  or  morphia  once  formed  can 
as  little  be  abandoned  as  that  of  taking  alcohol   by  chronic 
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tnmkards,  and  that  these  remedies,  after  long  abuse,  cause 
rliroiiic  and  incurable  states  of  intoxication,  in  a  manner  quite 
analogous  to  the  former.     Although  we  can,  to  some  extent  (by 

10  means  always),  prevent  this  abuse  in  hospitals  and  asylums 
tor  the  insane,  by  discontinuing  the  use  of  the  remedy,  this  is 

inch  less  frequently  possible  in  private  practice.    It  is  very 

langerous,  as  unfortunately  so  often  happens,  to  place  the  mor- 

)hia  syringe  in  the  patient's  own  hands. 

For  the  more  special  indications  for  the  employment  of  other 
tnarcotics  and  anaesthetics  look  further  on. 

The  dietetic  and  hygienic  treatment  of  hysteria,  in  the  widest 
ten^c  of  the  wmrf,  is  in   many  cases   more  effectual  than  the 

peatment  by  medicines.     As  regards  this,  we  have  to  do  partly 
\vfith  producing  an  effect  u]ion  the  nervous  system  by  appropri- 

ite  nourishment,  partly  with  an  inttuence  exerted  through  the 
•nsory  nerves,  and  partly  with  a  psychical  influence,  without 
its  always  being  possible  to  separate  these  distinctly.     Medicinal 

3medies  are  of  course  frequently  necessary  to  assist  this.     It 

lust  in  some  cases  be  our  first  care  to  accustom  the  patient  to  a 

wholesome  and  nutritious  diet  (and  to  do  what  is  occasionally 
'alone  sufficient — combat  the  exaggerated  sensitiveness  and  tor- 
pidity). As  directions  to  this  effect  are  most  faithfully  e.xecuted, 
when  patients  suppose  they  are  undergoing  a  special  treatment, 
it  is  very  useful  to  send  them  to  baths  and  springs  armed  with 
stringent  injunctions.  Urging  thera  to  rise  early,  to  take  exer- 
cise, and  to  remain  much  in  the  open  air  is  productive  of  much 
good.  The  appetite  improves,  they  are  better  nourished,  sleep- 
lessness disappears,  and  the  confidence  of  patients  in  their  own 
strength  is  restored.  If  distinct  anaemia  exists,  places  where 
there  are  ferruginous  springs  are  to  be  preferred;  for  the  rest 
it  is  much  less  a  question  of  the  quality  of  the  watei's  drank 
than  of  the  other  surroundings.  It  is  for  this  reason  that  a  suit- 
able residence  in  the  country,  especially  in  the  mountains,  is 
often  more  beneficial  than  in  watering-places,  properly  so  called. 
It  is,  in  many  cases,  advisable  to  send  patients  to  milk-  or  whey- 
cure  institutions,  or  to  grape-cure  resorts.  The  efficacy  of  such 
cures  is  always  greater  at  these  resorts  than  when  used  at  home. 
Again,  the  systematic  external  application  of  cold  water  ia  of 
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material  iaportaaoe.    It  is  beoefidal  to  the  majoritj 
bjsttfrical  people  in  whom  a  high  degree  of  debUitjr  or  o&li« 
eases  do  not  cuntrainiiicate  it,  if  we  caoae  tbeoi  Co  wash  in  aild 
water  danj,  and  apply  friction  to  the  whole  bodjr,  ai»d  darii 
Uk)  fovorafale  seaarjii  of  the  year  to  take  a  void  bath  as  of tt« 
powdMe.    The  oontinuonss  and,  for  particahtr  cases,  approprial 
tr»atment  in  well  condoeted  cold-water  estahlishments  is  tt 
often  of  Htill  greater  benefit. 

People  an;  generally  agrved,  also,  opoa  tw?  farorab!     •■  "ij 
ence  of  sea-batliing  upon  the  general  eondiiaoo  and  a]> 
ticolar  8jnjptoni9  of  hysteria.    Althoaf^  there  is  as  yet  by 
means  a  perfectly  «3ti«fartor}'  explanation  of  the  caose  of  tl 
efficacy  of  cold  vn-att^r,  yet  daily  experience  teaches  us  th:*.'  •'  • 
influence  in  a  rt.'murkabL*  manner  the  wboLs  body,  and  e- : 
the  Denous  syetem.     It  seems  to  be  a  question  in  (art  of  excit 
tion  of  t lie  cutaneous  nerves  by  the  stimulus  of  cold,  in  part 
the  influence  of  the  latter  npon  the  circulation  and   the  IkmIjJ 
temi)«>rature,  and  also  perhaps  of  a  change  in  the  excitability 
the  nerrous  system,  produced  directly  by  the  cooling, 
effects  which  one  usually  obserres  are,  diminution  of  the  univt 
sal  Iiy])enc8thc8ia  and  seiuitiveDess  to  centripetal  excitants  g^i 
erally,  increase  of  the  fooling  of  strength  and,  at  the  same  tim< 
of  the  powt^  of  will,  and  therewith  the  mastery  of  various  othe 
sjTnptomfi  of  disease.    Moreover,  under  the  cold-water  tr»*atnient 
8yst»'inatically  pursued,  we  6e«i,  a»  a  rule,  the  general  nutritiod 
impruvi',  whi(;h  may  {K>rhap3  depend  npon  the  improvement  of 
appetii*^  wliich  tisually  takes  place,  and  the  consequently  great« 
assiniilution  of  nourishment. 

Besides  cold  waU?r,  there  are  other  remedies  recommends 
for  hysteria  which  stimulate  the  sensory  nerves,  and  whose  of 
ration  is  regarded  as  d<'rivative  or  revulsive.  The  siiuplosi  nii^ 
least  injurious  of  these  is  the  electric  current,  and  especially  tli 
induced  current.  The  general  faradization  recently  recot 
mended  by  Beard  and  Rockwell,  in  which  the  entire  cutaneoi 
surface  is,  bit  by  bit,  treated  with  tolerably  strong  induced  cui 
rents,  may  sometimes  be  of  use.  We  also  occasionally  8t*e  ll 
eletrtrical  treatment  of  particular  parts  of  the  body,  undertake 
for  particular  symptomatic  indications,  followed  by  an  improve." 
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ment  of  the  general  condition.  Yet  tlie  uncertainty  and  incuu- 
stancy  of  tlli^^  effect  seems  to  argue  its  occurrence  ])rim:ipally  iu 
a  psychical  manner,  Tlii.s  applies  also  to  other  painful  oi>era- 
tions:  the  use  of  rubefacients  to  the  skin,  the  apitlicatiou  of 
setoDS,  fontanelles,  moxas,  and  so  on,  which  sometimes,  it  is 
true,  are  of  astonishing  efRcacy,  but  in  otlier  perfertty  similar 
cases  utterly  fail.  Their  effect  also  depemlti  much  more  upon 
the  moral  than  upon  the  physical  impression  they  make. 

A  proper  nwral  manageiueid  is,  without  doubt,  the  most 
important  jiart  of  the  treatment  of  the  hysterical.  Our  experi- 
ence of  the  most  varied  remedies  is  that  they  owe  their  elficacy 
really  to  the  psychical  impression  which  they  create ;  we  also 
see  mental  excitement  of  various  kinds  have  so  great  an  influ- 
ence upon  the  course  and  severity  of  the  disease  that  we  may 
almost  accord  to  such  influences  a  therapeutic  value.  In  fact, 
although  complete  cures  are  rare,  yet  considerable  ameliorations 
of  the  disi'ase,  and  striking  results  in  the  case  of  paiticular  symp- 
toms, may  fi-equently  be  obtained  hy  this  means,  and,  above  all, 
the  operation  of  other  remedies  is  much  assisted  by  apjjropriate 
moral  treatment.  Tiiis  itself  must  vary  much,  according  to  the 
individual  case,  and  only  in  some  respects  can  it  be  reduced  to 
general  rules. 

It  is,  in  the  first  place,  requisite  that  the  physician  should 
either  possess  the  complete  confidence  of  the  patient,  or  that  he 
should  succeed  in  inspiring  it.  EvKUY  physicitm  has  not"  luck" 
in  the  treatment  of  the  hysterical,  but  no  jihysician  has  iuck  in 
the  case  of  all  hysterical  patients.  We  meet  with  such  power- 
ful idiosyncrasies  in  some  of  these  towaid  particular  individuals, 
that  intercourse  with  the  latter  becomes  impossible,  and  if  the 
physician  is  one  of  these  unfortunates  it  is  better  for  him,  as  a 
rule,  to  give  place  to  another.  Sometimes,  however,  perseve- 
rance attains  the  desired  end  notwithstanding.  But  fhat  we  may 
permanently  insure  the  requisite  influence,  it  is  absolutely  neces- 
sary to  show  the  patients  that  we  are  convinced  of  the  reality  of 
their  sufferings,  and  do  not  consider  them  imaginary  as  their 
friends  usually  do.  Nothing  is  more  to  be  df^precati'd  than 
unseasonable  jidicule.  One  may  frequently  lose  the  coulidcnc-e 
of  the  patient  for  a  long  time  by  au  untimely  jest.     It  is,  how- 
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ever,  equally  important  to  make  tbem  understand  the  nature  of 
their  complaint,  and  to  persuade  tbem  that  they  themselves  are 
in  a  position  fon-ibly  to  suppress  tliis  or  that  symptom,  and  also 
that  everything  which  promotes  their  power  of  will  also  causes 
an  amelioration  of  the  disease.  Tlie  fnltilnient  of  this  last  indi- 
cation, strengtlienirtg  tiie  will,  is,  on  the  whole,  the  true  aim  ol 
moral  treatment.  It  can  only  be  accomplished  when  the  physi- 
cian himself  goes  to  work  ■with  this  necessary  conviction,  and  is 
not  wanting  in  zeal  and  perseverance.  He  must  see  to  it  tliat 
his  instructions  once  given  are  strictly  and  regularly  carried  out, 
and  he  must  gradually  nuike  ever  greater  demands  upon  tlie 
patient's  volition.  It  is,  at  the  same  time,  his  duty  to  divert 
the  minds  of  hj'sterical  patients  from  their  suff«'rings  by  com}>el- 
Jing  them  to  take  an  interest  in  otlter  more  amusing  and  useful 
matters.  If  we  can  rouse  the  ambition  and  enthusiasm  of  the 
]>atients,  it  is  sometimes  possible  to  make  thera  exert  the  same 
zeal  in  the  interest  of  others  which  they  have  hitherto  exhibited 
in  bemoaning  and  exaggerating  their  own  morbid  symptoms. 

It  has  sometimes  already  happened  that  an  "  arise  and  walk  " 
has  been  successfully  said  to  hysterical  patients,  who  have  for 
years  been  bed-ridden,  and  who  appeared  no  longer  able  to  move 
a  limb.  It  is  sometimes  the  belief  in  the  power  of  the  jihysician, 
or  in  that  of  other  people,  or  again,  in  the  efficacy  of  certain 
remedies  that  works  such  "miracles.'"  The  greater  the  assu- 
rance with  winch  recovery  is  predicted,  the  more  certainly  does 
it  take  place  on  such  a  command  being  given,  or  in  the  employ- 
ment of  remedies  the  most  varied.  One  should,  however,  refi-ain 
from  such  predictions  if  he  is  not  sure  of  his  authority  over  the 
patient.  Without  doubt,  moreover,  the  imaginative  faculty  of 
the  patient  is  roused  to  a  greater  degree  by  such  means  as 
rapidly  produce  a]>preciable  effects  than  by  those  which  operate 
slowly  and  imperceptibly.  Hence  it  happens  that  painful  reme 
dies,  such  as  electricity,  etc.,  are  particularly  efficacious,  and 
that  patients  are  much  more  impressed  by  the  subcutaneous 
injection  of  morphia  than  by  its  internal  administration,  and  so 
on.  For  this  reason  we  must  frequently  not  omit  to  treat  local 
symptoms  of  hysteria  by  local  means,  although  we  are  convinced 
of  theu*  centi-al  origin.     When  we  see,  as  we  occasionally  do,  a 


paralysia  of  the  cesophagns  cured  by  simply  introducing  the 
sound,  or  a  paralysis  of  tlui  vocal  cords  by  a  single  faradization, 
it  would  be  folly  not  to  make  use  of  these  means.  But  we  must 
remember  that  local  measures  redirect  the  attention  of  patienta 
to  the  part  apparently  affected,  and  that  it  therefore  becomes  our 
duty  in  some  cases  promptly  to  stop  all  such  treatment,  and  to 
urge  patients  to  abstain  from  the  same. 

It  is  sometimes  possible  by  means  of  threats,  or  by  causing 
sudden  fright,  to  banish  severe  hysterical  symptoms,  and  cause 
the  disease  to  make  an  important  change  for  the  better.  Some 
hysterical  attacks  are  occasionally  terminated  by  une.xpectedly 
soaking  the  patient  with  cold  water,  and  theix  repetition  is 
thereby  at  the  same  time  prevented.  By  threatening  this  pro- 
cedure, or  more  powerful  skin  irritants,  or  the  actual  cautery, 
tJie  epidemic  spread  in  particular  of  hysterical  conditions  has 
sometimes  been  successfully  averted.  Amann  relates  the  case 
of  an  hysterical  patient  who  suffered  from  attacks  of  tetanic 
convulsions  and  ecstasy,  whom  her  father  cured  by  a  sound 
thi-ashing.  When  we  remember,  liowever,  that  all  these  potent 
measures  of  a  physical  and  moral  nature  are  also  active  as  causes 
of  hysteria,  we  cannot  regard  them  as  perfectly  innocent.  In 
fact,  the  much  vaunted  showers  of  water  during  hysterical  attacks 
do  not  by  any  means  always  give  the  desired  result,  but,  on  the 
contrar}%  have  frequently  been  followed  by  an  exacerbation. 
One  can  therefore  only  use  such  heroic  remedies  in  case  of  actual 
necessity  when  others  have  failed. 

A  remark  already  made  must  finally  be  repeated  with  regard 
to  all  remedies  operating  psychically.  They  very  frequently 
lose  in  efficacy  by  repeated  employment,  and  what  lias  been  of 
use  in  one  attack  is  not  by  any  means  certainly  of  service  in  the 
next.  We  must  therefore  always  be  prepared  with  a  variety  of 
plans  of  treatment,  and  not  rarely  do  we  see  the  state  of  affairs 
remain  unchanged  after  much  trouble  and  a  measure  of  success. 


The  Treatment  of  Particular  Symptoms. 

During  the  hysterical  fit  special  measures  are  rarely  neces- 
sary.    We  must  merely  take  care  that  the  patients  do  not  sua- 
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tiiin  injury  in  consequence  of  their  convulsive  movements,  audi 
that  tlifir  respiration  is  not  impeded  by  their  clothing.     In  thel 
very  severe  convulsive  attacks  of  a  more  complicated  nature,  in] 
which  patients  wheel  about  and  make  violent  movements  in  alii 
directions,  it  is  best  to  let  them  lie  on  a  mattress  spread  ont  on 
the  ground,  and  to  hold  their  hands  just  so  tirraly  as  to  prevent! 
their  injuring  themselves.     Binding  them  tightly  or  contining' 
them,  in  a  stmit-jacket  is  to  be  avoided  as  much  as  possible, 
as  it  may  easily  jjrove  dangerous  by  interfering  with  respii*ation. 
Finally,  we  must  not  pay  too  much  attention  to  all  these  attacks, 
but  make  the  friends  take  no  more  notice  of  them  than  is  neces- 
sary, as  otherwise  we  merely  contribute  to  their  exaggeiution.    If  I 
such  severe  attacks  are  very  frequently  repeated  we  may  try  to\ 
suppress  them  by  suddenly  drenching  the  patient  with  a  bucket- j 
ful  of  water ;  but  for  reasons  before  stated  we  must  not  make  use^ 
of  this  remedy  except  in  case  of  absolute  need-     In  these,  as  in 
milder  convulsive  attacks,  it  is  quite  superfluous  to  use  scented 
materials  and  skin  irritants,  washing  the  foreliead  with  vinegar, 
etc.,  and  also  clysters  with  cold  water,  asaftctida,  and  the  like. 
Some  consider  it  necessary  regularly  to  shorten  the  attacks  by 
the  inhalation  of  chloroform,  but  thereby  their  recurrence  is  not 
prevented  and  patients  are  merely  accustomed   to  a  remedy 
which  it  is  diflicult  again  to  relinquish. 

Tliis  is  likewise  applicable  to  the  use  of  injections  of  morphia 
and  clysters  of  opium.  AVe  should  only  determine  to  use  such 
remedies  in  the  case  of  very  protracted,  severe  attacks  which  are 
exhausting  the  strength  of  the  patient.  If  a  peripheral  irritation 
is  the  cause  of  the  attacks,  they  may  sometimes  he  suppressed 
by  the  removal  of  such.  Thus,  in  some  cases,  severe  attacks  have 
been  averted  by  the  rectification  of  a  misplaced  uterus,  and  so 
on.  The  means  recommendKl  by  Cliarcot,  of  exerting  powerful 
pressure  in  the  region  of  a  sensitive  ovary,  seems  unfortunately 
to  be  eff tactual  in  altogether  nire  and  exceptional  cases,  and  then 
probably  operates  in  quite  the  same  manner  as  would  any  other 
powerful  sensory  stimulant. 

For  the  Ho-called  hystero-epileptic  fits  I  have  in  several  cases 
found  the  protracted  use  of  bromide  of  potassium  in  large  doses 
have  the  same  efficacy  as  in  true  epilepsy.    As  in  the  latter,  the 


effect  seems  to  be  produced  in  particular  cases,  and  consists  gen- 
erally in  a  diminution,  and  less  frequently  in  complete  cessation 
of  tfie  fits.  After  the  discontinuance  of  the  remedy,  however, 
these  usually  reiip pear  in  all  their  former  violence  and  frequency. 

In  the  rare  cases  in  which,  from  spasm  of  the  glottis  during 
the  Jit,  danger  is  imminent,  the  otlierwise  superfluous  inhalation 
of  chloroform  and  other  is  indicated  above  all  else,  and,  further, 
the  different  skin  irritants,  and,  perhaps,  also  the  procedure 
recommended  by  Krahraer  of  passing  the  finger  below  the  epi- 
glottis and  drawing  it  upwards,  may  be  resorted  to. 

Simple  fainting  tits  require  no  particular  treatment.  On  the 
other  hand,  in  the  conditions  of  syncope  with  weakness  of  the 
heart's  action  and  respiratoty  movement  continuing  for  days, 
one  cannot  omit  attempting  to  produce  an  clTect  by  powt-rful 
counter-irritants,  sinapisms,  electric  stimulation,  etc,  although 
these  excitants  are  often  perfectly  impotent.  This  applies  also 
to  cataleptic  tits.  If  these  conditions  last  for  a  very  long  time,  it 
may,  mori?over,  be  occasionally  necessary  to  feed  the  patients 
artificially,  which  is  best  effected  by  introducing  the  oesophageal 
tube,  but  when  the  muscles  are  completely  relaxed,  it  may  also 
be  done  by  passing  nutritive  liuids  through  the  nose.  There  will 
rarely  be  any  occasion  in  such  a  case  for  using  nutritive  enemata. 
The  constant  current  applied  to  the  back  has  sometimes  been 
found  efRcacious  for  catalepsy ;  more  frequently,  however,  it 
produces  no  result. 

Special  remedies  are  likewise  only  necessary  in  some  cases 
for  limited  spasms  in  particular  sections  of  tlie  muscular  system. 
Globus  will  sooner  be  removed  by  an  enlightened  moral  treat- 
ment than  suppressed  by  local  remedies.  Of  the  latter  I  have 
recently  seen  ttie  frequently  repeated  application  of  the  constant 
current  effectual  in  a  patient  suffering  from  very  obstinate  globus 
(the  anode  was  placed  at  the  side  of  the  larynx),  without  its 
being  possible  for  me  to  maintain  positively  that  the  treatment 
acted  otherwise  than  psychically.  For  spasms  in.  the  vinscnlar 
coat  of  the  sioviack  and  bowels,  sometimes  warm,  at  other  times 
cold  applications  to  the  abdomen,  are  found  useful ;  internally, 
on  the  other  hand,  opium  and  its  preparations,  belladonna, 
quinine,  valerian,  and  otliers,  are  used  with  more  or  less  effect. 
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Accordini^  to  circumstances,  clysters  of  cold  wat»?r,  or  with  nar- 
cotic remedins  added,  are  indicated,  or  valerian,  asafa'tida,  am 
castoreum  may  be  used  as  enemata. 

Hysterical  vomiting  is  one  of  the  most  obstinate  symptomi 
of  hysteria.     As  a  rule,  tht;  entire  tlierapeutic  annameutariu 
may  be  used  agaiii.st  it  in  vain,  until  it  is  arrested  by  some  acci 
dent.     One,  of  course,  always  tries  in  the  first  place  to  reraovi 
any  cause  for  it  by  administering  food  which  is  as  unirritatin 
as  possible,  milk  diet,  Liebig's  extract  of  meat,  et<^,  but  this  is 
only  rarely  effectual ;  likewise  ice  pills,  narcotic  remedies  of  aU 
possible  kinds,  chloroform,  and  so  on,  are  usually  of  quite  trai 
sitory  benefit.     In  some  patteuta  it  ceases  if  we  only  allow  thei 
to  eat  raw  ham,  or  raw  minco  meat  smartly  peppered.     In  spai 
tic  as  in  parah'tic  retention  of  urine,  we  must  not  wait  too  Ion, 
before  using  the  catheter,  for,  as  Brodie  has  correctly  remark 
We  sometimes  render  retention  the  more  obstinate  thereby.     I: 
some  cases  warm  sitz-baths,  or  batliing  the  entire  body,  are  suffii 
cient  to  remove  this. 

Electricity  is,  apart  from  the  general  treatment,  the  moai 
important  remedy  in  hyslerical  paralyses.  Its  effect  is,  how- 
ever, by  no  means  constant ;  in  two  perfectly  similar  cases,  fo: 
example,  of  hemiplegia  or  paraplegia,  it  is  found  in  the  one  to 
immediately  and  completely  successful,  and  in  the  other  to  havi 
no  effect  whatever.  After  each  sitting  there  is  frequently  a  tran 
sitory  but  well-marked  effect,  which,  however,  soon  vanishes, 
and  only  becomes  permanent  after  numerous  sittings.  Som 
times,  too,  it  is  only  possible  to  remove  paralysis  in  part. 

The  must  effectual  plan  is,  as  a  rule,  tlu^  application  of  strong' 
faradic  currents  to  tlie  palsied  nerves  and  muscles  ;  but,  whea, 
this  method  fails,  it  is  sometimes  possible  to  produce  more  efifeci 
by  using  the  constant  current.  This  must  likewise  be  applied! 
directly  to  the  palsied  parts  with  power  sufficient  to  cause  con- 
traction, and  the  circuit  must  be  repeatedly  opened  and  closed. 
Galvanization  of  the  spinal  cord  is  specially  recommended  for 
hysterical  paraplegias ;  this  form  of  palsy  is  usually  much  more 
obstinate  than  others.  Local  treatment  by  electricity  is  almost 
always  effectual  in  paralyses  in  the  pharynx  and  of  the  tongue, 
as  well  as  of  the  vocal  cords ;  but  in  the  case  of  aphonia  espe- 
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cially,  'there  always  remains  a  great  tendency  to  relapses  ;  some- 
times, indeed,  so  great  that  patients  regularly  have  their  natural 
voice,  only  for  a  short  time  after  treatment,  and  tlum  again 
become  hoarse.  External  faradization  of  tlie  neck,  Avitli  which 
one  sometimea  treats  first  attacks  of  aphonia  saccessfully,  must 
later  be  supi)Ianted  by  intra-laryngeal  faradization  and  galvan- 
ization. In  all  these  paralyses,  besides  the  treatment  by  electri- 
city, passive  motion  of  the  palsied  parts,  and  attemjjts  at  active 
movement,  are  of  the  highest  importance.  Powerful  compression 
of  the  larynx  with  the  fingers  sometimes  temporarih'  restores 
lost  speech  ;  in  like  manner  do  the  involuntary  movements  oper- 
ate which  take  place  on  introducing  the  mirror,  as  also  sys- 
tematic attempts  to  enunciate.  It  ivas  been  already  mentioned 
that  paralytic  dysphagia  has  sometimes  been  cured  by  a  single 
introduction  of  the  oeso^ihageal  sound.  In  paralyses  of  the  ex- 
tremities, also,  shampooing  and  passive  movements  are  of  use ; 
the  various  stimulant  and  oily  frictions  probably  exercise  their 
influence  similarly.  Hysterical  tymiianit^es  may  occasionally  be 
rapidly  dispersed  by  powerful  faradization  of  the  al>dominal 
nuisch's,  or  even  by  firm  compression  of  the  abdomen.  In  other 
cases  the  introduction  of  the  intestinal  tube  may  be  necessary. 
Much  discomfort  h  sometimes  caused  by  obstinate  const!] lation, 
arising  from  paralysis  of  the  bowels,  which  it  may  only  be  pos- 
sible to  remove  by  large  clysters  and  drastic  pnrgatives. 

If  treatment  be  at  all  necessary  for  hyffierical  anaesthesia, 
stimulant  ointments  or  powerful  faradic  currents  are  used,  whicli 
In  tliis  case  can  best  be  condncted  to  the  insensible  parts  by 
means  of  a  dry  metallic  brush. 

The  hjfpf^ntstheaias  and  pains  of  the  hysterical  most  fre- 
qnentl}^  demand  the  employment  of  narcotics  and  ansesthetics. 
Here,  as  in  other  diseases,  the  use  of  opium  and  its  preparations 
for  the  most  varied  pains  and  neuralgias  holds  the  first  place. 
It  is  used  in  all  possible  forms  and  prepai-ations,  being  intro- 
duced per  OS  or  in  clysters,  as  ointments  or  as  a  subcutaneous 
injection. 

Many  think  that  these  remedies  are  more  efl'ectual  for  pains, 
and  particularly  for  neuralgias,  if  applied  directly  to  the  painful 
parts  (that  is  especially  by  subcutaneous  injection),  than  if  taken 
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internally.      The  proofs  which  are  adduced  in  support  of  this 
view  are  not,  however,  incontestable.     But  patients  themselvetaJ 
believe  in  the  local  cure,  and  therefore  it  apparently  takes  plac«|^| 
In  K-ality  it  ia  probably  always  effected  tiirough  the  central 
organs.     Preparations  of  belladonna,  stramonium,  hyoscynma^^H 
cannabis,  coca,   etc.,  which   are   likewise  frequently  employedl!^" 
are  ut  much  less  value  than  ojiiunt  and  morphia.     Belladonna 
is  most  frequently  used  in  painful  affections  of   the  digestive 
cannl.     CafTi-in  is  supposed  to  be  effectual,  especially  in  i)ainfnl 
head  a(Ti*ctions.     The  antesthetic  effect  upon  tlie  cranial  nerves 
ascribed   to   hydrate   of  croton   chloml,  has  unfortunately  not 
been  established  ;   altogether  this  remedy  do<»s  not  deserve 
be  classed   as   an  anodyne.     Chloral  hydrate,  ajrain,  lias  won' 
such  a  r«^putution,  that  in  many  respects  it  competes  success- 
fully with  morphia.      This    does  not,   Lowever,  apply  to  ita 
purely  anodyne  action  without  simultaneous  narcosis.     "While 
it  is  just  in  this  respect  that  moq>!i!a  is  extremely  useful,  chloral 
livdrate  can  only  be  employed  as  a  soporific.     As  such  (and  com- 
bating slee])lessnes3  is  often  the  most  important  indication  in 
hysteria)  it  does  very  good  service.     Given  in  doses  of  one,  two, 
or  three  grammes,  if  necessary  twice  a  night,  it  genei-ally  pro- 
duces a  quiet  sleep,  lasting  for  several  hours,  which  many  pa- 
tients prefer  to  the  sleep  induced  by  morjjhia.     On  the  long- 
continued  use  of  chloral,  slight  symptoms  of  vascular  paralyse^^ 
ap])ear,  which  should  be  noted  ;  it  is,  therefore,  best  to  employ^™ 
the    remedy    temporarily.      Unfortunately,    however,    habitual 
drinkers  of  chloral  are  already  almost  as  frequently  met  with 
as  opium  and  morphia  eaters.     Inhalations  of  chloroform  are 
likewise  used  with  transitory  success  in  various  painful  affections 
in  the  hysterical,     Tiie  remedy  is  often  given  internally,  espe- 
cially in  hysterical  cardialgia.     Quinine  is  sometimes  effectual 
in  hysterical  as  in  other  forms  of  neuralgia  ;  after  the  long-con- 
tinued use  of  bromide  of  potassium,  also,  we  not  rarely  see  both 
circumscribed  pains  and  states  of  general  hypera^sthesia  diminish, 

We  have  already  spoken  of  so-called  derivative   remedl 
which  st'ldom  remain  untried  in  hysterical  pain.     Tlrey  some 
times  operate  very  quickly  and   completely  ;   more  frequently 
they  prove  quite  inert.    The  electric  treatment  also  of  hysteric 


th_, 

i 


TREATMENT.  577 

neuralgias,  with  the  faradic  as  well  as  the  constant  cuiTent, 
oftener  leaves  us  in  the  lurch  than  it  cures.  Especially  have  I 
not  been  able  to  convince  myself  that  the  galvanic  treatment  of 
painful  vertebrae,  vaunted  by  Benedikt,  is  of  any  particular  ser- 
vice. Passive  and  active  motion  seems  to  be  especially  useful  in 
hysterical  joint- neurosis ;  it  is  above  all  things  necessary  to  con 
vince  patients  of  the  non-inflammatory  nature  of  their  complaint, 
and  to  urge  them  forcibly  to  overcome  their  inactive  condition. 

We  cannot  here  enter  more  fully  into  the  treatment  of  the 
more  serious  hysterical  mental  disorders.     Patients  who  are  thus 
afflicted  are  usually  found  in  lunatic  asylums. 
VOL.  XIV.— 87 
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AN  ATTEMPT  IN  THE  PATHOLOGY  OF  SPEECE 


KUSSMAUL. 


CHAPTER  I. 

Hamnn  Speed),  ihc  Looos,  the  Agent  by  which  Definito  Thoughts  are  exprosscd  as 
coutrustcd  with  the  Speech  of  Animals. — LFnconsdously  evoked,  it  serves  the 
Ends  of  Consciouaness. 

Like  human  beings,  animals,  too,  possess  abundant  means  of 
expressing  their  emotions  and  desires,  and  of  designedly  render- 
ing themselves  intelligible,  not  only  to  each  other,  but  also  to 
man.  Among  these  may  ha  mentioned  touch,  cries  intended  to 
scare  or  to  entice,  sounds  of  entreaty  and  of  complaint,  melodious 
song,  looks,  and  gestures.  To  some  even  organs  for  the  articula- 
tion of  sound  are  not  denied.  But  the  power  of  uttering  a 
loord^  which,  originating  in  thought,  can  in  its  turn  give  origin 
to  thoughts  and  deeds,  the  logos  of  t!ie  Crreeks,  which  includes 
both  reason  and  speech,  is  only  granted  to  man.  Speech  is  by 
no  means  a  conscious  liuman  invention,  aa  was  held  by  Locke 
and  Adam  Smith  ;'  it  is  no  work  of  voluntary  combination  of 
positions  (thesis),  but  a  work  of  nature  (pliysij*).  It  origi- 
nated without  consciousness  or  intention,  although  it  is  uttered 
now  with  both  consciousness  and  design  (Stein thai). 

It  niay,  to  be  sure,  on  a  mere  supei-ticial  glance,  appear  an 
unwarranted  conclusion  that  sjjeech  originated  unconsciously, 
inasmuch  as  conscious  and  reasoning  cognition  cannot  be  ima- 
gined without  it,  and  that  the  whole  world  of  our  ideas  is  con- 
Htnicted  by  its  aid  alone.  But  in  tliis  we  have  nothing  but  the 
application  of  a  general  principle,  according  to  which  all  con- 
scious action  is  appropriately  preceded  by  unconscious.     It  is 


'  Miu  Mudlef,  Vorlcsnagen  Uljer  die  Wiascnschaft  der  Sprache.    Leipzig,  1863.    Bd. 
1.  S.  26  nud  Bd.  2.  S.  281  et  aeq. 
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not  alone  our  sensory  and  motor  apparatuses  that  are  at  first 
unconsciously  and  unintentionally  trained  to  certain  purposes 
before  they  serve  conscious  ends  ;  the  metaphysical  forms  of 
cognition  also  included  in  the  category  of  cause,  object,  prop- 
erty, etc.,  as  well  as  the  logical  of  judgment  and  inference,  find 
in  grajumutical  forms  their  expression  before  an  idea  of  meta- 
physics or  logic  exist.  Or,  as  von  Hurtniann  '  expresses  it :  "  As 
in  the  course  of  time  human  intelligence  began  to  philosophize  it 
found  i-eady-made  a  language  already  richly  endowed  with  fonns 
and  ideas." 


CHAPTER  IL 

Speed)  as  an  Act  of  Expreasion  aad  as  u  SuiUE^tliiug  Expressed. 

Iluman  speech  is  the  result  of  movements  which  give  expres»| 
sion  to  thonghts  either  by  indicative  gestures,  sounds,  or  writtenj 
words.      Under   the   term   speech   we  understand  then  at  one 
moment  i\\^ physicopsyehicat  act  of  expression  of  thought  bj 
which  the  latter  is  converted  either  into  an  indicative  gesture  of 
an  uttered  or  written  word,  and  the  thought-series  are  workedl 
up  into  a  sentence ;  at  anotlii-r,  the  cirprassed  matter  itself,  pre-j 
sen  ted  to  us  as  a  word  according  to  fonn,  contents,  and  syntacii' 
cal  arrang(.'ment.     As  a  something  e.Kpressed,  then,  .speech  may 
be  regarded  as  the  object  of  compnraiire  philoloyy  and  tthiio- 
lot/ical psycJioJorfi/,  while  it  is  tlie  province  of  ph3  >iology  and 
psj'cliology  to  deal  with  it  as  a  physico-psychical  act. 

If  the  mental  or  bodily  ]irocesse8  by  which  speech  is  pro-1 
duced  undergo  morbid  disturbances,  both  the  form  and  sub- 
stance of  what  is  expressed  are  alten'd,  and  the  language' 
becomes  the  study  of  the  pathologist.  'Pile  latter  has  then  the 
dijuble  task  to  perform  ;  in  the  first  place  to  deal  with  such  dis- 
tnrbances  in  relation  to  symptomatology,  and  nextly  jiathogen- 
etically  to  refer  them  back  to  changes  in  the  organic  mechanism 


'  Edte.  ton  ITartmnnn,  PhiloBophie  des  Unbewiissten.     AbsohnittB.  Oap,  VX 
Unbewu8st«  in  der  Entstehuiig  der  Sprache." 


Dm 


SPEECH  AS  AN  ACQUIKED  KEFLEX. 


588 


of  speech  which  produce  tliein.  As  elsewhere,  so  here  also  we 
meet  with  iraperceptible  tnuisitioiis  fnmi  jjhysiolo^ical  cliajiges 
to  pathological.  Pliysioiogy  and  psjcliology  on  the  one  hand, 
and  pathology  on  tlie  otlier,  serve  to  throw  light  mutually  upon 
one  another :  to  them  originally  we  must  look  for  a  clear  com- 
prehension of  the  laws  governing  the  formation  of  language. 


CHAPTER    m. 


Speech  as  a  Morement  of  Expression  and  an  Acquired  Reflex, 


I 


Those  extremely  multifarious  movements,  by  which  we  give 
expression  to  tht^.  mental  processes  within  xis,  may  be  best  cuu- 
sidered  under  the  heading :  Mocenunts  of  Expression.  Many 
of  these,  as,  for  instance,  the  play  of  features  indicating  sweet- 
ness, acidity,  and  bitterness,'  screaming,  weeping,  and  laugh- 
ing, we  have  no  need  to  learn  ;  tlu?y  are  congenital  rfjlcxes. 
Others,  and  among  them  sp<'ecli,  nuist  be  learned,  and  are  the 
outcome  of  practice.  Children  learn  to  speak  without  being 
able  to  account  for  it,  merely  owing  to  unconsciou?^  impulse, 
directed  at  the  same  time  by  external  instruction.  Within  they 
are  impelled  to  it  by  feelings  and  pictorial  intuitions  which 
gradually  become  elevated  into  intelligent  conceptions.  The  oat- 
ward  instnictingagent  utilizer  this  inner  impulse  (so  useful  peda- 
gogicall}'  from  its  tendency  to  mimicry)  by  every  wise  means  to 
stamp  upon  gestures,  play  of  features,  and  utterance,  its  own 
impress.  Thus,  we  may  regard  speech  in  its  earliest  stages  as  an 
acqj fired  rejlex. 

The  chief  characteristic  of  deliberate  intention,  which  dis- 
tinguishes between  the  acquired  and  the  congenital  movement.*} 
of  expression,  is  its  greater  capability  of  adapting  itself  correctly 
both  in  form  and  degree  to  the  purposes  which  it  has  in  view. 
Owing  to  this  property,  it  is  rather  difficult  for  us  to  see  in  tliem 


'  Conf.  my  "  UDterBitchaugen  Qber  das  Seelenleb^a  dea  ueugeborencu  Menachen, 
Leipzig,  I8.7O.  S.  IG. 
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nothing  but  a  play  of  mechanical  contrivances  acquired  by  prac- 
tice. And  yet  pantomimic  acts  and  spoken  and  wTitten  words 
are  nothing  but  tlie  products  of  internal  self-regulating  niecban 
isms,  set  in  ordered  motion  by  feelings  and  conceptions,  jnst  as 
one  may  set  agoing  a  sewing,  calculating,  writing  or  speaking 
machine  without  needing  to  know  their  construction.  We  can 
see  clearly  in  this,  hovvm-er,  tliat  just  here  lies  the  best  guarantee 
for  the  smooth  working  of  these  movements  and  for  the  accurate 
and  rapid  piogress  of  s]>eech.  The  will,  finding  everj'-thing  already 
prt>piired,  and  having  simplj'  to  emjiloy  the  prefonned  and 
well-schooled  mechanisms  to  carry  out  its  designs,  is  able  to  do 
so  with  perfect  ease.  Just  as  a  leader,  in  disposing  of  the  hun- 
dred thousand  members  of  his  well-organized  and  well-drilled 
army,  has  only  to  issue  general  and  comprehensive  orders,  so  we, 
for  the  execution  of  the  most  complex  series  of  movements  of  our 
organs  of  speech,  require  merely  to  will  the  expression  of  a 
thouglit  by  this  word  or  that  sentence,  in  order  to  actually  utter 
it.  Fortunately  for  us,  in  so  doing  we  have  not  to  trouble  our- 
selves further  about  the  details  in  the  working  of  the  innumer- 
nbh^  telegra]>hic  stations  which  convey  our  ideas.  If  our 
despatcli  is  properly  drawn  up  and  handed  in,  and  the  organiza- 
tion is  in  good  order,  we  may  be  certain  it  will  reach  its  address. 


CHAPTER  IV. 

PiPliaratory  Stage  of  Speech  in  Tnterjcction.and  Imitative  Gesture. — ^ItsRetrogn?«9ion 
during  Sickness  tu  its  Burlier  Stuge  of  Development. 


In  its  first,  to  a  certain  extent,  preparatory  stage  of  interjec- 
tion, imitative  gesture  or  imitative  sound,  or  both  combined, 
speech  is  a  sensation  and  imitation  reflex. 

Interjeclion  in  its  primary  form  is  an  oidhnrsl  of  feeling — the 
expression  of  wonder,  joy,  or  any  other  emotion  originating  from 
the  exercise  of  any  of  the  perceptive  faculties.  It  is  consequently 
no  mere  sensory  reflex,  as,  for  instance,  sneezing,  in  winch  motion 
follows  immediately  ui>on  the  tickling  sensation  in  the  nose. 


INTERJECTION  AND   IMITATIVE  GESTURE. 
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And  yet  there  exist  transitions  from  mere  sensory  reflexes  to 
emotional  reflexes — from  the  cry  of  pitin  which  both  animals  and 
infants  will  utter,  even  after  destruc^tion  of  the  cerebrutn,  to  the 
unaiticulated  cry  which  escapes  the  mother  when  she  sees  her 
cluld  in  danger.  In  both  cases  a  painful  feeling  is  betrayed  by 
a  reflex  ery,  but  that  of  the  mother  is  based  upon  a  reasoning 
cognition  in  contrast  to  that  of  the  anencephalous  child.  One 
step  farther  and  the  reasoning  cry  acquires  the  form,  in  the 
scale  of  reflexes,  of  an  articulate  complaint,  or  regularly  spoken 
interjection,  as,  Alas!  or,  Good  gracious!  and  such  like.  Tlie 
inner  motive  remains  the  same,  but  the  motion  is  no  longer  the 
same  simple  natural  utterance,  but  a  word  acquired  by  instruc- 
tion. 

Imitation,  again,  is  not  necessarily  immediately  consoqnent 
on  sensation  ;  it  always  implies  a  certain  amount  of  attention 
and  perception  and  pictorial  intuition  gained  thereby.  But 
while  interjection  is  at  first  purely  subjective,  and  but  expresses 
some  feeling  of  the  individual,  imitation  contains  an  essentially 
objective  element,  endeavoring  as  it  does  to  reproduce  in  kind  a 
given  perceived  phenomenon  by  gestures  or  sounds. 

Inteijections  and  imitative  gestures  and  sounds  are  the  ear- 
liest germs  of  pantomimic  and  phonetic  speech,  but  as  yet  not 
fnlly  these.  Speaking  involves  under  standing  oneself  as  well 
as  others.  We  speak  for  the  first  time  when  we  comprehend  our 
own  f»'flings  and  Intentions,  and  are  able  to  exchange  Avitli  others 
true,  intelligent  conceptions,  no  matter  whether  this  is  effected  by 
gestures  or  sounds.  Interjection  and  imitation  constitute  the 
bridge  leading  up  to  this  compreh tension.  Interjection  and  onoma- 
topoesis  supply  to  tlm  thiuking  intellect,  which  transforms  feel- 
ings and  intuitions  into  iutplligent  conceptions,  the  first  words, 
or,  more  strictly  speaking,  word-germs. 

Speech  is  only  possible  where  the  individual  lives,  feels,  imi- 
tates, and  thinks,  in  (he  covrpaninnnJiip  of  l/ifi  friiofn-incJi. 
Strictly  speaking,  it  is  not  a  product  of  individual  man,  but  of 
peo]}Irs.  From  the  fact  that  in  the  earliest  ages  all  men  occu- 
pied an  equally  low  stage  of  rh-vi'lojinnMit,  there  was  of  course, 
among  the  similarly  living,  frcliug,  and  perceiving  members  of 
the  community  a  mutual  uuderatundLug  of  each  other's  outbursts 
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of  feeling  and  imitative  gestures  and  sonmls  ;  and  so  these  came 
to   correspond   in   tlieii'   most  essentiiil   characters.      Thus,   not 
only  did  sneezing  and  f-cieaiuing  cunie  to  bo  understood  by  every] 
otH',  but  also  such  gestures  and  emotional  sounds  as  those  of 
enjo3(uent,  horror,  etc.,  or  the  mimicry  of  cock-crowing,  or  bark- 
ing of  dogs.      Even  at  the  present  day  savage  peoples  render j 
themselves  easily  intelligible  to  one  another  bymeuus  of  gestures] 
and  imitative  sounds.' 

Some  di^finguitihed  philologists  of  our  day,  and  among  them' 
Max  Mueller  and  Lazarus  Geig*.^i\°  have  huprojierly  denied  this] 
origin  of  language  from    interjection  and   imitation,  or,  at  al 
events,  have  estimated  its  signilicance  at  almost  nil.    To  be  sure, 
words   of  tlie   present  day  display,  as  a   rule,  nothing   of  tliol 
original  relation  which  mtist  have  existed  between  tlie  perceived 
phenomenon   and  the  feelings  aroused  by  it,  or  the  phonetio: 
movements  called  forth  by  it  from  the  first  word-maker.     In  the 
course  of  nges  they  have  assumed  a  marvellous  diversity  of  form 
iu  the  months  of  the  different  nations.     But,  foY  all  that,  a  larger 
proportion  of  words  in  all  the  languages  of  the  world  Lave  still | 
preserved  a  certain  sound  whicli  at  onc*^  betrays  tlieir  sense.'   In 
our  childi'en,  liowever,  tlie  oiioinafopoctu'  feeling  persists  still  in 
undiniinhshed  force,  and  their  conception  of  a  dog,  in  spite  of 
all    Mueller's    ridicule    of    thn    "bow-wow    theory,"    proceeds 
invariably   in    the   first   instance    from    sound-tnlniicry.      It  i3 
also  certain  that  speech  is  learned  only  by  oiiomatopor-sis  :  the 
child  mimics  its  parents'  words  Just  as  it  does  the  barking  of  a 
dog  or  bleating  of  a  sheep.     The  same  feeling  makes  itself  strik- 
ingly evident  also  in  the  cnnstnnt  transformatiDn  of  words  and 
the  reception  of  strange  ones  into  the  pectiliar  glossaries  of  indi- 


'  Even  deaf-tDnte-s  can  render  tliemselves  eosjJy  Intelligible  to  savages.  The  panto- 
mimic expressions  of  eava^^  and  deaf-mutes  nrc  Mnaloguun  to  the  dialects  of  a  priioal 
langna^re.  Coaf.  some  interestixig  facts  related  by  E.  Tptor,  Investigations  of  the  Eorljr 
History  of  the  Human  Race. 

'  L.  Geiffer,  Ursprung  nnd  Entwickelong  tier  mcnsob.  Sprache  und  Vemnnft, 
3  Vol.  Stuttgart,  18G8;  also  by  the  same  author,  Der  Ursprung  der  Sprache.  Stuttgart,. 
18C0. 

•Exerap.  g.,  our  "pah,"  "phew,"  "t:o-tac,"  '"clip-clap,"  "  gvriah,"  •'hum," 
"crackle,"  "rumble,"  "cluck,"  "pewit,"  "  cuckoo,"  uid  so  on. 
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vidual  peoples.'     Finally,  tlio  art  of  speaking,  whetljei'  in  poetry 
or  prosH,  iijipe'uls  ng-ain  and  again  to  thi:>  strong  fcflijig.' 

Again,  icrltiiig  sj>nngs  out  of  that  impulse  uhicli  urges  us  to 
reproduce  all  pheuom<eiia  in  luiuiic  represt-ntations.  But  even  so 
far  back  it  was  a  more  lofty  and  artistic  impulse  whicli  dir«:»i:ted 
the  hands  of  the  ancient  inliahitaiits  of  the  caves,  when  the}'  exe- 
cuted the  portraits  of  tbeir  contcnipornries,  tlie  reindeer  and  the 
mamnioth ;  fur  liere  there  was  no  rude  emotional  impulse,  no 
question  of  satisfying  any  necessity  of  daily  life  by  the  produc- 
tion of  such  drawings.  It  is  no  doubt  a  long  step  from  the  picto- 
rial representation  of  a  perceived  object  to  that  of  a  heiud  word 
or  phonetic  element  ;  for  written  language  involves  the  analysis 
of  the  structure  of  tlio  language,  so  far  as  words,  syllables,  and 
accents  are  concerned,  which  only  becomes  possible  at  a  stage  of 
culture  attained  later  on.  And  3'et  the  earliest  gemis  of  written 
language  are  found  in  this  artistic  impulse  of  the  first  inhabitants 
of  the  earth,  whilst  it3  perfecting  was  reserved  for  a  period  of 
much  higher  intellectual  development.  The  hieroglyph  is  the 
parent  of  phonetic  word-writing.  Here  tlien  we  have  an  early 
bond  between  gestures,  words,  and  writing  ;  from  one  soil  tliey 
have  sprung,  three  sources  of  intellectual  power — the  youngest, 
writing,  having  come  forth  in  the  full  sunlight  of  couipieted 
consciousness.  Vfl 

In  conditions  of  either  transitory  or  permanent  mental  weak-        / 
ness,  speech  may  often  be  observed  to  rceert  again  to  Ihc  hsvii  of 
Us prcparatuiii  singe. 

Many  insane  people,  for  instance,  often  give  vent  to  their 
emotions  in  interjectional  exjirossions  of  feeling,  at  one  time  in 
the  form  of  simple  sounds,  especially  vowels  ;  at  another,  of  syl- 
lables  or  word-like  ctimbinatioiis  of  sounds.     These  are  often 


'  For  inntance,  ont  of  the  root  tan  fto  mnlce  tcnne)  is  formed  the  (Gernuu)  wwl 
Doimer  ttbtinder) ;  nnd  tbo  French  roulnr  (from  rotnlare,  rotn  =  a  wheel)  it  nwlB> 
TOorphosecl  into  rollen,  instead  of  into  mhlen.  Conf.  Oncar  Pracfiel,  Volkerkunda 
Leipzig.  2.  AtifL  Entwickehmg'Bgcschicbte  dcr  mensohlichen  Spmche.  S.  103-117. 

•  In  the  words  of  a  great  German  poet,  '"  Die  Werke  khtppem  Tog  nnd  Nacht, "  SUin- 
Hull  retnark»,  that  not  onljr  the  word  "  klappem,"  clatters  ("  klappert"),  bat  also  the 
worda  "Werko"  and  "Ta«t." 
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entirely  nnassociated  with  ideas,  or  only  so  with  obscure  con- 
ceptions.' 

AttontJon  to  thos'e  imitative  uttprancos  to  which  the  name  of 
**  ecJiO  upeech  "  has  been  given  was  first  drawn  by  Romberg." 
He  says;  "Sick  people  sometimes  repeat  monotonously  words 
and  sentences  Tittered  by  any  one  close  to  tlieni,  without  giving 
any  evidence  of  their  attention  being  aroused,  and  without  con- 
necting any  ideas  with  what  they  say."  He  adduces  several 
instances  of  this,  and  Bateman'lias  lately  placed  on  recoitl  a 
new  and  most  striking  case  of  it  which  occurred  in  A'oisiu'a 
wards  in  the  Salpetriere.  Many  similar  observations  by  other 
writers  might  also  be  mentioned. 


CHAPTER  v. 

The  PrinciplB  of  Sound  Metaphor. 

AUhotigli  not  difficult  to  conceive  why  man  should  respond 
to  tlie  ret^eptlon  of  sounds  through  the  auditory  apparatus  by 
making  imitative  noisies,  it  is  yo  to  understand  wXxy  sounds 
should  be  chosen  as  the  favorite  interpreters  of  aU  the  senses  ; 
yet  there  is  no  people  on  the  face  of  the  earth,  however  savage  it 
may  have  remained,  which  contents  itself  with  indicative  ges- 
tures. In  ever}'  quarter  of  the  globe  man  has  acquired  a  readi- 
ness, through  the  agency  of  the  voice,  with  its  extraordinary 
variety  of  sounds  and  combination  of  sounds,  in  ascertaining  the 
condition  of  all  the  senses,  and  of  copying  down,  as  it  were, 
their  pictorial  intuitions.  Whence  springs  this  natural  pre-emi- 
nence of  the  voice  over  gestures  as  a  nn'ans  of  intellectual  inter- 
course \ 

The  sensations  through  which  we  obtain  a  knowledge  of  things 
outside  ourselves,  however  various  the  forms  they  may  assume^ 


'  Martini,  VeriincleTiingeii  der  Ansdnicksweise  bei  Irren,  Allgem.  Zeitachr.  f.  Ptgr- 
chiatrie.  1858.  Bd.  13.  H.  4.  8.  000. 

•  Lehrbnch  der  Nerrenkrankheiten.   3  Aufl.    S.    C55. 

'On  Aphasia.  London,  tSrtS.  p.  75.  Conf.  Bt<ma»,  TTober  die  Spraobe  der  Irren. 
Allgem.  Zeitscbr.  t.  Faychiatrie.    1857.   Bd.  11.    U.  4.   S.  63. 
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according  to  the  nature  of  the  senses  affected  and  of  the  stimulus 
arousing  them,  may  awakun,  nevertheless,  in  tlie  perceiving 
individual  very  much  allied  feelings  of  pleasure  or  th<?  reverse, 
even  to  the  extent  of  jjain.  We  kiiuw,  fur  instance,  tluit  a  start- 
ling color  may  arouse  the  same  feeling  within  us  as  a  startling 
Bound,  and  the  one  sensation  reminds  of  the  otlu'v,  although  con- 
veyed to  us  by  a  dilFerent  sense  and  determined  liy  othur  impres- 
sioDS.  We  institute  comparisons  between  sensations  according 
to  their  relationship  in  feeling,  and  so  speak  of  crying  colors 
and  cold  lights,  bright,  warm,  high,  and  low  tones,  svv*'et  sounds, 
hard  and  soft  noises,  sharp  odors,  mild  taste ;  and,  as  these 
examples  show,  not  only  do  the  simple  sensations  become  intui- 
tions gained  from  the  senses  by  tentative  movements,  but  they 
are  helped  by  unconscious  judgment  as  well.  These  intuitions, 
then,  convey  the  general  impression  of  simiile  sensations,  such 
as  roughness,  hardness,  depth,  etc.,  when  investigated  in  respect 
to  their  relationsliip  of  feeling,  and  are,  according  to  the  result, 
considered  similar  or  dissimilar.  To  put  the  ipatter  figuratively, 
we  ari*  able  to  translate  the  feelings  of  one  sense  into  the  speech 
of  another. 

Manifestly,  of  all  the  senses,  that  of  hearing  presides  over 
the  richest  range  of  feeling  ;  of  all  the  arts,  music,  which  by  its 
harmonies  can  stir  up  the  ocean  of  feeling  to  the  greatest  depth. 
But  the  power  of  mightily  influencing  an  emotional  condition  is 
not  restricted  to  musical  sound  alone  ;  noises  also  possess  it  to  a 
very  large  extent,  and  may  excite  the  phantasy  powerfully. 
Of  all  hallucinations,  those  of  hearing  are  most  feared  by  the 
mental  ]iliysician.  It  is  in  this  extraordinary  richness  of  the 
hearing  sense  in  shades  of  feeling,  then,  that  its  capacity  lies  of 
participating  to  a  certain  extent  in  the  impressions  of  all  the 
senses,  and  hence  the  voice,  although  primarily  but  the  inter- 
preter of  the  feelings  aroused  through  hearing,  is,  nevertheless, 
peculiarly  adapted  to  express  also  the  feelings  of  .ill  the  other 
senses.  Furthermore,  spoken  words  convey  the  impressions  of 
all  the  senses  with  the  least  expenditure  of  force  and  time. 

This  is  what  was  understood  by  Heyse'  as  the  principle  of 
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sovnd  meiaphor :  "A  perception  of  any  one  sense  is  expressed 
b}'  a  pliont'tic  ctuuposition  wliich  jnuducfs  upon  tht>  inner  sense 
of  the  lit'aring  ajiparatus  a  similar  iiii]H'c'ssi(JU  to  tliat  wliich  the 
perception  to  be  indicated  evoked  through  that  other  sense."  * 

Kleinpaiil*  r<'gards  it  Jis  "almost  an  accident  that  phonetic 
speech  sliould  luivf  conip  >;o  exrlusively  into  use,  since  there  is 
Very  little  doubt  that,  had  jiantoiniiiii<'  speedi  been  developed  hy 
the  use  of  centuries,  it  would  hardl3'  liave  been  inferior  in  com- 
pleteness, adapt iveness,  and  variety."  But,  in  spite  of  the  inter- 
esting .support  which  Klein]iaul  gives  to  the  theory  of  the  great 
capability  of  devclopmi'iit  inherent  in  pantomime,  he  has  not  con- 
vinced us  nf  iIiH  ifb'ntitj^  iu  value  between  the  speech  of  gestures 
and  that  of  plioiiution.  l>eaf  mutes,  he  maintains,  nuiy  produce 
a  piece  of  Shalcespeare  in  tlu'  language  of  signs;  but,  though  this 
may  be  true  there,  proof  is  still  lacking  that  pantomimic  lan- 
guage will  ever  raise  up  a  Shakespeare  among  the  deaf-mutes. 


CHAPTEE  VI. 

Origin  of  Intelligent  Speech  from  Word-roots, — Intuition  and  Inttlligent  Concep- 
tion,— Sensory  or  Instinctire  in  contrast  to  Intelligent  Judgment — Speech  as 
an  Aasociated  Conceptioii-rcfiex  «nd  as  nn  Act  of  W'JlL— The  Three  Stages  uf 
Language :  rreiiunitiou,  DiclLou,  mid  Articulation. 

The  speech  in  which  we  now  express  our  feelings  and  tlioughts 
has  long  forfeited  its  originality.  It  has  come  down  to  us  as  an 
inheritance  wliicli,  having  passed  through  the  hands  of  thousands 


'  I  have  written  ta  Prof.  Kussmanl  to  koow^  if  this  quotation  has  beea  correctly 
tran»hktc<l,  or  whether  there  was  a  roiHiirint  in  the  German  text,  an  I  felt  it  to  be 
extremely  obscure.  He  replies,  thanking'  me  for  pains  I  hod  token  with  the  quotation, 
which,  he  says,  he  has  put  in  inserted  commas,  to  show  that  "they  ure  Hj^yse's  own 
words,"  as  he  feels  "  that  tliny  are  not  so  clear  as  they  fthould  be,  and  that  a  great  phi- 
lologist like  Hcyse  ought  to  have  expressed  his  thouKhtn  with  more  clearness  and  accu- 
racy."    He  says  this  translation  '^  appears  to  express  what  Heyse  meant  to  say."— 

TUANSLATOR. 

♦  On  the  theory  of  pantomimic  speech,  conl  2<e{tsch.  £  Vfilkerp^chologie.  Bd.  VI, 
1869.    S.  U53. 
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of  generations,  lias  undergone  inuuinerable  modilications.  To 
discover  the  internal  and  exfernjil  determining  canses  of  tlii^se 
latter  is  the  })rovince  of  philology,  and  euncerns  ua  no  further. 
The  onomatopoesis  of  the  infancy  of  the  human  race  has,  with 
the  exception  of  some  faint  traces,  vanished  from  the  languages 
of  tlie  nations.  Even  our  interjections  have  litth^  any  longer  in 
coinniou  witli  the  utterances  of  fueling  of  those  eaillest  days  of 
mankind,  and  (hey  have  only  partially  preserved  tlieir  naive 
character.  Do  we  not  see  this  in  the  oaths  of  reprobates  swear- 
ing by  the  Holy  Sacrament  and  profaning  the  holiest  names  in 
Christendom;  Dogma  and  church  history  supjdy  (liein  hei'e 
with  suggestions  for  ijiterjectional  relief  in  moments  of  jiassion- 
ate  excitement. 

Bo  far  as  comparative  philology  has  succeeded  in  following 
Tip  to  their  earliest  etymoh»gical  roots  the  languages  of  different 
nations  by  means  of  a  comparison  of  the  oldest  literary  i-eniaina, 
we  stumble  everywhere  upon  lorJl-estahlh'hed  nufh.l  of  Inn- 
ffucif/e  which  still  display,  though  but  partially,  their  original 
onomatopoetic  character.  Even  these  word-roots  in  a  philologi- 
cal sense  are  far  more  than  mere  sounds  expressive  of  feeling  or 
imitation;  they  are  "■thoiujhi-nudei-''  around  which,  as  develop- 
nn^ntal  centre;*,  the  whole  world  of  ideas  who.se  possession  is  the 
joy  of  humanity  at  the  present  day  gradually  sprang  up  in  word- 
Btructures.'  They  are  the  idea-dements  0/  speech,  as  consonatits 
and  vowels  are  its  sound -elements.  In  them  may  be  seen  faith- 
fully reflected  the  condition  of  intellectual  develoitment  of  the 
progenitors  of  our  great  national  families  (Indo-Germanic,  Semi- 
tic, Turanic,  Chinese,  etc.) ;  and  etymology  in  following  up  the 


'  Tlie  Aryan  root  MAR  sigaifies  to  (frind,  to  pulverize.  From  it  nrr  derirwl  the  San- 
skrit tno/a/in,  to  grind  or  nih;  and  a  number  of  words  nil  s-igiiifjiiig  mill,  ihc  Latin 
main,  the  Greek  m>/!f.  the  Irish  vieile,  tbe  Bohnininn  mt/iit,  and  tht"  Lithiiani.in  nwfiinaii. 
Then  the  German  MuUer  (miller);  MuhUtrln  (mill-stone);  Mrh!  (meal);  mahlen  (to 
grind);  MAhlziihne  (molar  teeth,  denies  mnlarcs),  etc.  Metaphoricalljr,  MAR  acquired 
the  signiGoation  of  ^>eing  ground,  pulverized,  worn  out,  destroyed.  Hence  the  Greek 
wnraino,  to  wear  out;  mitriiMmun,  wasting;  nutrtor,  I  die;  inor»,  do^th  ;  murhiig,  dis- 
eafle.  In  Sanskrit,  mrit/e,  I  die  ;  murta,  m.an  considered  as  a  tnortal.  In  old  Slavic, 
mreti,  to  die;  moru,  pestilence,  death.  In  Lithuanian,  mir-ti,  to  die;  etc.  In  theno 
examples  one  sees  the  aptness  of  Jean  Paul's  comparison  of  language  to  a  lexicon  of 
obsolete  metapborii. 
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liistoiy  of  the  clianges  in  such  ancient  thought-nuclei,  throa^ 
all  the  phases  of  the  life  of  these  peoples  down  to  the  preser 
day,  becomes  the  iiistory  of  the  geuesis  of  ideas  as  completed  ij^^ 
the  families  and  later  peoples  (Steiuthal).  ^H 

AVith  tlie  creation  of  word-roots  as  established  speech-  aud    *' 
thought-nuclei,    language   was  elevated   from   tlie  prepal~atory 
inatative  stage  to  the  second  real  wonl-furming  or  hUtlligciU^x 
tilage.     Arrived  here,  speech  is  no  longer  the  mirror  of  meiv  tKii^H 
sory  intuitions..  The  individual  has  now  at  his  disposal  intell!^^ 
gent  crmceptions  which  find  in  words  a  paljiable  form  cogniz]^^ 
ble  to  the  seusi.'s.     An  hduMiun.  is  not  an  intdligent  co/icepf io^^M 
The  former  is  nothing  but  the  sensory  picture,  the  photograph 
of  things  as  they  happr>ii  to  jtresent  themselves  accidentally,  or 
were  viewed  and  copied  as  a  certain  combination  of  dots  and 
lines  of  light  and  shade,  of  white  and  black  and  various  colors 
optically,  or  a  definite  combination  of  tones  of  different  deg^-es 
of  height,  loudness,  of  jjody  and  timbre  acoustically.     But  it  is 
not  yet  the  true  picture  of  the  object  such  as  we  thi'ow  off  by 
our  own  creative  j)ower,  marking  all  its  essential  characteristics 
and  rejecting  all  wliich  appears  to  us  accidental  and  transient 
about  it,  and  this  after  comparison  of  numerous  tentative  intui- 
tions uudt-r  different  circumstances  and  conditions.     Let  a  pho- 
tograph be  never  so  successful  technically,  it  fails  to  satisfy  us 
unless  it  so  represent  the  object  that  we  at  once  recognize  it  in  its 
most  essentia!  features.     I^o  one  would  gratif\'  a  friend  with  a 
portrait  de])icting  him   in  the  act  of  making  a  grimace,  even 
though  technically  it  might  be  a  masterpiece  of  photography. 

But  we  must  admit  that  even  in  the  creation  of  pictorial 
intuitions,  judgment  is  already  more  or  less  mixed  up.  The 
actual  shaj.ie  of  the  object,  the  resistance  it  offers  to  the  touch 
and  to  attempts  at  lifting,  the  intensity  with  which  aud  the 
direction  from  which  the  sound  reaches  us,  we  unconsciously 
estimate  with  great  certainty.  Animals  deprived  of  their  ct-re- 
brum  and  unable  any  longer  to  execute  voluntarj-  movements 
still  possess  visual  intuition,  which  supplies  them  with  the  power 
of  suiting  their  reflex  movements  to  surrounding  circumstances 
(Goltz).  There  exists,  then — a  lower,  let  us  call  it — a  purely  st^n- 
soiy  or  instinctive  analysis  and  judgment,  discrimination  and 
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combination,  which  has  within  the  brain  an  origin  widely  sepa- 
rate from  the  liigher  and  intelligent.  Such  a  sensory  or  instinc- 
tiee  (inah/sls  and  judgment  opei-ates,  no  doubt,  in  those  reflex 
sounds  which  adapt  themselves  imitafively  to  certain  percep- 
tions; but  the  formation  of  words  which  have  their  origin  in 
conception  is  brought  about  by  fnfelliffeid  aufdf/sis,  comimrison^ 
and  Jiu/fy //lent  Words  are  more  for  us  than  mere  pictures  con- 
verted into  sounds  of  things  mirrored  on  the  senses ;  they  are 
pictorial  symbols  for  things  as  we  have  come  to  conceive  them 
througli  deduction  based  upon  tlie  incessant  variation  of  their 
phenomena — they  are  tlie  symbols  of  ideas  (Bcgrilfszeicheii). 

Based  upon  the  world  of  sensory  intuitions,  which  was  the 
first  to  open  upon  him  in  a  full  blaze  of  color,  man  builds 
another  colorless  world  of  abstract  ideas,  but  not  in  such  a  man- 
ner as  to  demolish  the  first  formed  by  the  last;  for  the  sensory 
pictures,  though  gi-adually  paling,  live  behind  the  ideas,  and 
renewed  percejition  freshens  them  up  easily  to  their  oj'iginal 
vividness.  If  the  picture  grow  indistinct,  the  sharpness  of  the 
idea-outlines  obtained  from  it  suffei-s  in  conseciueuce,  for  the 
world  of  ideas  has  the  roots  of  its  power  in  the  world  of  sensory 
pictures.  Consequently  it  is  correct  to  say  that  the  senses  sup- 
ply us  with  all  the  matter  recognized  by  us,  but  the  intelligence 
assimilates  it  according  to  ihe  formultE  of  eoffiiltioa  with  which 
it  is  supplied.  The  material  acquired  by  the  senses  must  first 
pass  through  the  three-fold  mill  of  logic,  metaphysics,  and 
gr-ammar  before  it  really  becomes  the  property  of  the  intelli- 
gence. 

From  all  this  it  is  clear  that  words,  so  soon  as  speech  has 
pas.sed  the  preparatory  stage  of  onomatopoosis,  are  no  longer 
mere  intuition  rerte.ves.  Tliey  rather  represent  the  abstract  con- 
ception or  idea  upon  which  the  words  are  dependent ;  and 
between  the  sensory  picture  and  the  word  there  exists  a  wide 
field  of  intellectual  work  which  must  always  be  engaged  before 
a  word  can  be  uttered.  Tlie  loMer  is  always  the  expression  and 
conclusion  of  a  movement  qf  tltougM^  wJdch  has,  no  doubt,  its 
primary  smirce  in  sensory  2^*^^'Cfl'tions,  but  is  not  necessarily 
immediately  dependent  on  these.  Thoughts  generate  thoughts 
as  surely  as  thoughts  are  generated  by  perceptions  through  the 
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senses.  For  this  reason,  since  a  distinction  has  beea  made 
between  intuition  and  conception,  words  have  been  very  properly 
regarded  as  eoitn'ption.  reflcxts  (Steintlial,  Lazarus).  ^i 

When  we  employ  this  expression  we  only  mean  that  tM^H 
refl.ex  merkanumf  which  executes  all  the  organic  movements  ' 
emanating  from  the  nervous  system,  also  generates  the  complex 
movements  of  the  words  which  exjjress  the  intelligent  concep- 
tions. To  rereal  this  reflex  mechanism  in  the  whole  motion  i/ 
Us  loheels  and  transiiilssions,  and  the  vitnl forces  hy  trJiicTi  it  is 
fed,  is  th  e  2>rori/tce  of  the  physiology  (f  speech.  In  speaking,  we 
see  conce]>tions,  feelings,  and  sensory  intuitions  interlacing  M-ith 
one  another  in  a  most  extraordinarily  intricate  manner,  and  so 
Betting  agoing  the  motor  apparatus  which  accomplishes  the  an- 
dible  utterance  of  the  word.  We  only  apparently  simplify  the 
matter  by  characterizing  speech  straight  off  as  an  act  of  the  icill-, 
or  by  classifying  it  according  to  physiological  terminology  under 
the  associated  conceptiofi  n^.exes.  What  is  called  will  is  no  sim- 
ple force,  but  a  very  complex  dovetailed  combination  of  partly 
associative,  partly  refex  processes  in  the  excited  nervous  system ; 
and  speech  as  an  act  of  will  is  only  then  explain*^  when  we  are 
able  to  localize  in  the  nt^rvoiis  system  all  tlie  operative  spetnal 
associations  and  retlexes — that  is  to  say,  to  determine  anatomi- 
cally all  the  paths  by  which  the  stimulus  is  conducted,  and  at 
the  same  time  to  establish  pliysiologicully  all  the  sources  by 
which  it  is  fed. 

It  is  already  a  long  established  psychological  axiom,  qnite 
apart  from  all  nerve  physics,  that  a  bare  idea,  although  it  may 
qualify  the  will  for  the  highest  efforts,  never  alone  determines  a 
man  to  act,  but;  that  it  is  always  some  feeling  that  does  so,  such 
as  of  duty,  of  justice,  of  pity,  etc.  A  conception  emanating  from 
sensory  intuition  as  a  cold  and  colorless  abstraction,  has  as  such 
no  impellent  motor  power.  Again,  we  see  when  an  idea  is 
expressed  in  speech  that  the  prime  mover  of  the  uttered  word  is 
invariably  a  feeling.  But  even  this  is  not  sufficient.  For  speak- 
ing are  fnrtlier  requisite  symbols,  intuitions  of  the  intelligent 
conceptions  themselves  which  we  have  put  into  the  sensory  form 
of  word-pictures.  Only  thus  do  we  apply  the  retlex  lever  to  the 
motor  apparatuses  of  the  organs  of  speech.    But  this  psycholo- 
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gical  compreliension  of  the  subject  is  still  no  physiological  one. 
P^or  what  we  chaiacteiize  as  feeling,  conceptions,  and  intiiitions, 
are  to  the  physiologist  but  the  psychical  expression  of  material 
processes  in  the  organic  groundwork  of  the  nervous  system, 
which  is  equally  adapted  for  the  evolution  of  the  forces  be- 
longing to  mechanical  and  psychical  performances.  These 
rnechanical  and  psychical  performances  course  inseparably  side 
by  side,  united  by  the  same  set  of  laws  ;  and  to  understand  both, 
it  is  first  necessary  to  lay  bare  the  organic  conditions  in  the  nerv- 
ous system  out  of  which  both  together  spring  twin-like.  It  is 
the  task  yf  the  physiology  of  speech  to  ascertain  where  and 
liow  the  nerve-substance  is  rendered  capable  by  conceptions  and 
feelings  of  creating  language  through  the  medium  of  word -pic- 
tures. 

Let  us  now  reconsider  for  a  moment  the  most  essential  points 
in  the  process  of  talking.  In  the  first  place,  a  thought  is  indis- 
pensable which  we  have  conc(iTi":d,  and  then  an  impulse  of  feel- 
ifif/  urging  us  io  express  it.  Next  we  choose  and  .ra//  the  words 
which  the  ac:quired  language  in  our  memory  places  at  our  dis- 
posal. Finally,  the  rejlex  apparaiuses  are  called  into  play  which 
give  outward  utterance  to  the  words.  Accordingly,  the  act  of 
speaking  consists  in  three  stages  or  processes:  (1)  The ^^r^yjara- 
Hon.  in  the  intelligence  and  feelings  of  the  matter  to  he  tittered; 
(2)  the  diction  or  the  formation  of  the  words  internally,  together 
with  their  srjntax ;  (3)  the  arficuJalirm  or  formation  of  words 
outwardly,  irrespective  of  their  connection  with  one  another  in 
the  matter  spoken.' 

'  These  three  definitions  do  not  appear  to  the  traoilatoT  to  l>e  as  carefully  expressed 
in  the  original  as  miglit  be,  bat  be  has  tfaougbt  it  bis  safest  course  to  trasslate  tbem  as 
literally  as  possible.    The  woid  diotioa  is  the  same  vord  aa  that  uaed  in  the  origiaaL 
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CHAPTER  VTL 


Speech  as  the  Agent  of  Intelligent  Cognition. — Dialectical  Tliought  as  opposed  to 
Thinking  in  Objective  Images. — The  Kelative  Independence  of  Conceptions 
upon  Words, 

In  characterizing  it  an  associative  reflex  we  have  not  ex- 
hanstt'd  th*?"  meaning  of  speech.  It  is  more  tlian  merely  a  motor 
process  reflectively  bound  up  with  thought  b}'  associat^l  sensory 
symbols.  It  is  besides  this  a  mental  act,  without  wliich  an  intel- 
ligent cognition  of  things  cannot  be  attained.  It  not  only  repro- 
duces what  has  been  thought,  but  claims  thought  and  generates 
thought  anew  ;  and  cmupreJiensioii  of  what  Is  thought  only 
becomes  possible  through  speech. 

Animals  are  capable  of  forming  conceptions,  judgments,  and 
conclusions  of  a  simple  kind,  luiman  beings  alone  of  ideas  and 
more  highly  compound  judgments  and  conclusions.  The  dog 
bounding  to  the  door,  with  a  joyous  wag  of  his  tail,  as  he  sees 
his  master  put  on  his  hat,  has  a  conception  of  what  is  taking 
place  (Wnndt ').  Pictures  arise  in  his  recollection,  and  he  judges 
correctly-  that  his  master  is  preparing  to  go  out ;  to  this  he  adds 
the  other  judgment,  namely,  the  expectation  that  he  will  be 
allowed  to  accompany  him.  But  these  conceptions  of  animals 
are  but  little  elevated  above  the  intuition  world  of  the  senses. 
Tlieir  thought  only  deals  with  objective  images  and  very  simple 
abstractions,  that  of  man  with  word-pictures  and  ideas.  Com- 
bining his  conceptions  with  words,  he  creates  not  alone  short 
sjnnbols  intelligible  to  others,  but  imparts  to  his  abstractions  the 
completeness,  accuracy,  and  stability  of  ideas.  Only  as  an  idea 
is  the  conception  capable  of  a  critical  analyftis  and  logical  dissec- 
tion. It  is  this  which  distinguishes  man  from  the  brute  creation, 
namely,  that  he  is  not  only  able  to  form  ideas  and  judgments 
concerning  things  around  him,  but  is  also  able  voluntarily  to 
arraj'  these  ideas  and  judgments  as  objects  before  himself  and 


IKDErENDENCE  OF  CONCEPl'IOXS  UPON  WORDS. 


597 


others  in  a  form  cognizable  to  the  senses,  and  to  test  theii-  accu- 
racy dialectically. 

It  is  still  a  vexed  question  wJiether  inteUtgcnt  ihoufjJit  U 
hound  up  wiUi  wor<L^  (Condillac,  Max  Mueller,  Bastian,  and 
others),  or  is  quite  indtpendeni  of  words  (Locke,  li«luiholtz, 
Maadsley,  Finkelnburg,  and  others). 

But  it  is  cli'tir  that  conceptions  and  words  are  different  things, 
and  the  independtnce  of  coucepiio/is  fqwn  words  may  also  V)e 
easily  proved.  For  instance,  the  Lord's  Prayer  expresses  in  the 
most  diverse  forms  and  combinations  of  words  in  different  langua- 
ges the  same  religious  contents.  Newly  discoverc^d  animals  and 
invented  machines  are  earlier  recognized  than  are  their  names 
(Tylor).  We  read  aloud  to  another,  thinking  all  the  while  of 
something  else,  and  afterwards  do  not  know  wliat  we  have  been 
reading  about  (Finkelnburg).  But  the  most  instructive  fact  is 
one  which  each  may  verify  on  himself.  We  can,  for  instance, 
recall  vividly  to  our  minds  all  the  essential  characteristics  of 
some  person  or  thing,  can  accurately  conceive  a  jiicture  of  it,  or 
perliaps  set  down  such  on  paper;  we  know  how  it  affects  us,  but 
we  have  forgotten  the  word  descriptive  of  it :  this  is  an  "  aphasia," 
which  falls  quite  within  the  range  of  physiological  disturbances. 
Conversely,  we  may  not  be  able  to  recollect  any  longer  the  mean- 
ing of  a  foreign  word  or  artistic  expression  i  or  again,  onoanato- 
poetic  and  etymological  feelings  lead  us  astray  to  false  and  often 
ludicrous  constructions.  At  times,  too,  thought  travels  so  fast 
that  speech  is  tinuble  to  follow  it  up. 

But  not  alone  is  the  independence  of  conceptions  upon  words 
beyond  doubt,  but,  as  has  been  adduced  from  the  facts  put  for- 
ward by  Tylor— and  the  development  of  conceptions  in  children 
and  animals  likewise  ]>rove9  it — conceptions  may  originate  with- 
o}ii  words.  One  tiling  is  certain,  however,  namely,  that  the  con- 
ceptions of  animals  remain  far  behind  those  of  liuman  beings,  and 
that  only  in  the  latter  do  they  attain  to  entire  clearness,  delicacy, 
and  well-rounded  forni  as  idean  through  the  medium  of  sjieech. 

By  way  of  proof  that  intelligent  thought  is  not  bound  up 
with  speaking,  and  is  quite  independent  of  words,  a  number  of 
facts  are  quoted,  to  which  we  must  now  devote  our  attention 
more  closely. 
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1.  It  has  been  ])()inted  out  that  from  birth  on,  deaf-vm 
have  learned   to  recognize  things  and  relations   properly. 
case  related  by  Kruse/  bearing  upon  tliis  point,  is  particular!/* 
instructive. 

A  deaf  and  dumb  boy  waa  found  by  the  police,  in  1805,  str«ying  abont  Prague. 
Not  being  able  to  make  anything  out  of  Uim,  they  placed  liim  in  an  tn&tituUun  for 
deaf-mutes,  where  be  wccived  instruction.  When  sufficiently  educated  to  give  ac- 
curate answers  tu  questions  put  to  )iim,  he  gave  a  dcscriptiun  of  as  much  of  his  former 
life  as  reiaaiued  iu  his  memory.  His  father,  be  said,  owned  a  mill ;  be  described  tbc 
farniturc  of  the  house  and  also  its  surroundings  minutely ;  be  gave  a  full  account 
of  hia  liTc  while  at  home:  how  that  his  mother  and  sister  died,  and  his  father 
married  again ;  how  that  bis  step-mother  ill-treated  him  until  he  nm  away.  But 
lie  neither  know  bis  own  name  nor  that  of  the  mill: ;  he  knew,  however,  that  it  lay 
to  the  east  of  Prague.  Inquiries  were  made,  and  the  statements  of  the  boy  were 
found  to  be  correct.  The  police  found  lii«  home,  gave  him  bis  proper  name,  and 
secured  to  him  the  succession  to  hia  father's  property. 

From  this  we  see  that  a  deaf  boy  wlii>  hiid  not  learned  phonf- 
tit!  speech  had  nevertheless  stored  up  a  multitude  of  acounite 
recollections,  and  was  able  by  the  exercise  of  judgment  to  arrive 
through  them  at  correct  conceptions  of  very  intricate  relations. 
But  whether  he  fotind  these  conceptions  without  the  slightest 
aid  from  the  language  (tf  gestures  is  not  related.  There  is  no  dejif- 
mute  who  has  not  learned  a  number  of  gestures  by  means  of 
which  he  is  able  to  make  himself  intelligible,  if  not  to  strangers, 
at  least  to  those  belonging  to  liim,  unless,  indeed,  he  be  idiotic 
too.  The  objection  is  also  admitted  that  this  boy,  after  being 
instructed  iu  the  institution,  may  have  subsequently  brought 
many  recollections  into  their  i)roper  connection,  and  now  for  the 
first  time  have  understood  formerly  unintelligible  relations.  We 
are  justified  in  this  conclusion  by  the  combined  testimony  of 
such  experienced  instructors  of  deaf-mutes  as  the  Abbe  Sicai^d, 
and  Eschke,  the  director  of  the  Berlin  establishment  for  the  deaf 
and  dumb,  that  deaf-mutes  without  instruction  hardly  rise  above 
the  level  of  animals,  as  regards  reason  and  feeling.* 

Another  case  is  also  put  forward,  namely,  that  of  Laura 

■  Ueber  die  Taubstammeu  u.  s.  w.    Sobteswig,    1853.   S-  54, 

*  Conf.  E.  Sehnmk,  Kurzc  Gheschjobte  and  Statistik  dei  Taubstommen-  Anatalteo  u. 
a.  w.  Dresden.  It^O.    S.  30. 1 
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Bridgeman,'  who  became  blind,  and  deaf  in  her  second  year,  the 
only  other  sense  remainujg  perfect  being  that  of  touch,  those  of 
smell  and  taste  being,  the  former  almost,  the  latter  to  a  very  large 
extent,  destroyed.  This  girl  attained  nevertheless  to  a  high  grade 
of  culture,  was  able  to  grasp  the  most  abstract  ideas,  e.^.,  of  G-od 
and  of  immortality,  and  eventually  became  a  schoolmistress. 
But  this  e.xample  is  one  of  the  very  best  proofs  that  speech  is 
indispensable  for  intelligent  cognition. 

Thia  reoiarkablj  tDtelligent  person,  although  iacapable  of  acquiring  phonetic 
speech,  became  pusaesscd,  thanlts  to  the  care  and  energy  of  lier  teacher,  Dr.  Howe,  of 
the  whole  world  of  tbou<;rht  around  her  through  the  medium  of  the  language  of 
touch.  In  spite  of  her  high  meiitul  gifts,  of  a  remarkable  memory,  a  most  lively 
power  of  imitiition,  and  a  marvellously  accurate  sense  of  touch  capable  of  almost 
any  amount  of  development,  she  hardly  occupied  a  higher  place  in  her  home  than 
that  of  an  intelligent  animal  upon  whosic  instruction  one  has  bestowed  much  labor, 
and  this,  although  she  was  the  object  of  the  tcndercst  maternal  Bolicitude.  She  dis- 
tinguished  the  objects  about  her  home  according  to  their  form,  density,  weight,  and 
beat,  and  imitated  the  movements  of  her  mother  by  an  examination  of  her  hands  and 
arms;  she  even  learned  to  Bew  and  knit  a  little.  But  in  a  few  months  her  psychirnl 
condition  underwent  a  marvellous  change  at  the  hands  of  Dr.  Howe,  to  whom  she 
came  when  seven  years  old,  and  this  through  the  agency  of  speech.  He  affixed  to 
a  number  of  common  objects,  such  as  knives,  forks,  spoons,  keys,  and  so  on,  labels 
on  which  the  name  of  the  article  was  written  in  raised  letters.  Ijiiura  soon  remarked 
that  the  crooked  lines  of  the  word  sj)t>cm  were  as  different  from  the  crooked  lines 
of  the  word  key  as  the  shape  of  the  spoon  was  from  that  of  the  key.  After  this  some 
■maU  labels  with  the  words  printed  on  them  were  put  into  her  hands.  She  soon 
noticed  the  correspondence  of  the  written  words  of  the  label  with  those  on  tlie 
Tarious  ol>jects  racntioiicd,  and  gave  proof  of  this  by  placing  the  label  key  upon 
the  key,  and  the  label  spoon  upon  that  article.  All  this  time  she  was  encouraged 
by  marks  of  approbation,  such  as  patting  on  the  head,  etc.  Thia  metbml  was  gradu- 
ally extended  to  all  the  objects  she  could  take  in  her  hand.  Later  on  the  separate 
letters  were  placed  in  her  band  and  there  arranged  into  such  words  as  book,  key, 
etc  ;  they  were  then  thrown  into  a  heap  together,  and  she  was  left  to  put  together 
the  words  book,  key,  etc.,  for  herself. 

"Up  to  thia,"  says  Dr.  Howe,  "  the  proceeding  was  only  a  mechanical  one,  and 
the  result  was  about  as  great  as  if  one  had  taught  a  number  of  tricks  to  a  clever  dog. 

'  Her  history  has  been  related  in  several  reports  by  her  teacher,  Dr.  Howe,  Presi- 
dent of  the  Institution  for  the  Blind,  in  Boston.  Conf.  Zeitschr.  f .  d.  ges.  Medicin 
von  i<V«!Jkeund  0Rp«»/4«Vn.  Bd.  IS.  1840.  S.  1. — /'>o/i«p'a  nene  Notizeu.  Bd.  21.  1842. 
S.  »73.— .Rw.  America,  translated  by  Moriarty.  Th-  1,  1843.  8.  50.— .BurdacA,  Blioke 
ina  Leben.  Leipzig.  18^  Bd.  3. 


auu 


or 


The 


eftOd 


ii«M. 


itmU-^i 


dMti 


mUk, 


It*  > 


orado^ 


Cmc- 


No  mofie  beantifKl  exaaple  eonld  be  ^ven  dna  iMs  remark 
able  phj-aiolog^eal  expeiii»ent  of  Dr.  Hotre,  of  the  cuUietUkJ^^ 
if  reatoMy  tke  fonmatUm.  if  the  world  qf  idea*,  tirtmgh  UB^ 
agency  tf  leord*.     We  caa  nov  see  whj  tbe  Creeks  eonpie- 
hended  ia  the  tenn  **  logos  "*  reason  as  well  as  simplj  a  voftL 

3.  Another  instuoe  majr  also  be  cited  u  tbe  case  of  fchoee 
children  who,  aUhaugk  emdomted  mtiih  kearimf,  art 
learn  to  tpeak  at  an  or  rery  iwipafteOy ;  ikej/  appear ' 
intdliyent,  understand  teAat  is  said  around  fkemy  obey  orde 
carry  <nd  instrwcUmu^  and  so  on.^    This,  howerer,  has  all 
learned  in  intercoorse  with  intelligent,  speaking  persons,  by  the 
aid  of  words  rendered  clearer  throogh  gestures,  which  the  chil- 
dren, too,  had  come  to  understand.    The  words  renkained  in  tbe 
memory  united  with  intuitions,  and  associated  themselves  with 
intelligent  conceptions,  or  generated  such.    Thus,  even  the  dc 
as  a  companion  of  man,  becomes  wiser  and  learns  to  grasp 
meaning  of  many  words.      But,  of  course,   the  more  hi, 
endowed  haman  being  must  profit  much  more  by  such  instruct 
tion   than   the  unreasoning  animal,   even  though,  as  a  oonse^ 
quence  of  faulty   organization  of    the  internal    ap}>arara8 
speech,  he  may  never  be  capable  of  representing  by  movement 
the  word-pictures  he  has  laid  hold  of ;  unless,  of  course,  tl 
intelligence,  too,  is  early  wrecked. 

4.  Finally,  the  case  of  M.  Lordat,*  Professor  of  Medicine  at 
Montx)ellier,  is  cited,  who,  after  a  fever,  suddenly  lost  all  power 


>pt^ 

kstme^^ 

I 


'  Gonl  Wa/denhirg,  Idia.  Wochenscfar.  1873.  No.  8 ;  alw  Broadbtnt,  Med.  Cliir. 
Ituuftct.  Tol.  55,  p.  146,  Case  4. 

*  Lordat,  Analyte  ile  parole,  etc.,  pour  semr  i  Iliutoire  de  r*l*lie  ei  de  U  prilriift 
MoatpelUer.     1843.     More  at  length  by  Prvuit,  hrohir.  g&a.   1878.   p  MS,  etM«, 
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of  speech  for  several  months.  In  this  condition  he  was  so  coin- 
pletely  robbed  of  his  memory  for  words  that  he  could  not  even 
understand  those  spoken  to  him.  He  is  stated,  however,  to  have 
been  able  carefully  to  consider  his  own  condition,  to  combine  his 
thoughts  properly,  and  even  to  follow  out  the  thread  of  his 
lectnres  as  well  as  before  the  attack. 

Trousseau  *  remarks,  however,  that  Lorthit  may  have  deceived 
himself  as  to  the  acuteness  of  his  tliiuking  jioweta  during  the 
attack,  for  daring  the  rest  of  his  life  there  remained  behind  a 
certain  weakness  of  his  mental  power.^  For  instance,  Lordat, 
who  had  hitherto  shone  as  an  extempore  speaker,  was  hence- 
forth unable  to  improvise  his  lectures,  and  had  always  to  read 
them.^ 

Moreover,  before  the  attack  Lordat  was  in  possession  of  n, 
world  of  thoughls  arqulred  by  means  of  upvceh.  No  one  will 
deny  the  relative  independence  of  conception  upon  speech  in  its 
most  abstract  intelligent  form.  It  may  be  the  case,  then,  that, 
in  spite  of  the  total  destruction  of  the  memory  for  words,  there 
may  have  been  stiil  preserved  in  the  mind  of  such  a  highly 
developed  thinker  abundant  accumulated  material  of  thought. 
We  will  even  admit  that  the  thoughts  moved  along  in  the  old 
groove ;  but  we  cannot  believe  that  this  took  place  with  the 
same  certainty  and  smouthness  as  of  old,  or  that  Lordat  waa 
capable  of  creating  new  ideas. 

Again,  this  personal  observation  of  Lordat  stands  alone,  and, 
as  he  was  a  decided  spiritualist  and  opponent  of  the  organicism 


'  CHnique  mdd.  T.  II.  Art.  LVIII.  "  Aphasie."  Bull,  de  I'acad.  de  m6d.  T.  XXX. 
1864-65.   p.  673. 

'  Lordat  relates  :  "  En  r^flrohisaant  but  la  formale  chr^tieime,  qn^cin  notante  la  doxo- 
logie,  'gtolre  au  PSro,  Fils,  et  Saint-Eaprit,  «to.,'  je  aentau  que  j'en  oonnaLssaia  toutea 
1m  iddea ;  quoicjue  ma  mi'-moire  ne  m'cn  angg^n'it  poa  un  mot.  .  .  ."  On  thia, 
TrooMean  remarks:  "iTavoae  ne  pas  compreDdre  qn'on  paUfte  80ng«r  a  one  formate 
de  langage  tana  se  rappeler  ancun  des  mots  qui  la  oompoMeiit."  For  myself,  I  hare 
the  same  feeling  as  Trousseau.  I  cannot  andorsband  how  one  can  conceive  a  formula 
itithout  iyinhoU,  a  ityn-d -formula  viithmtt  itordt, 

'  It  ia  also  remarkable  that  Lordat  shotild  relate  of  himself  r  "  L'air  stupide,  etc. , 

foisaient  croire  ^  -piataearn  qu'il  existait  en  moi  un  afTaiblisacineDt  dca  facnlt^Q 

intellectnclles."     Aphasia,  without  an  appreoiaWc  disturbance  of  the  iiiteiligence,  does 

not  aanally  so  oompleteljr  obliterate  the  latter  from  the  expressions  of  the  oouatenanoo. 


603 


KtrSSMAUL. — DISTURBA^fCES   OF  SPEECIT. 


of  the  Parisian  school,  hia  ctin  hardly  br>  regarded  as  entiivly 
unbiased  evidence.  OiIilm-  thiiikt'r.s  and  physicians,  such  as  the 
celebrated  Spalding,  of  Berlin  (177:?),'  and  th(i  Parisian  professor 
of  medicine  ineutioued  by  Trousseau,'  who  had  both  lost  their 
memory  for  words  in  transient  attacks,  without  forfeiting  the 
jjower  of  observing;  and  of  judging  themselves,  and  of  comuiu- 
nicatinj^  their  wishes  to  those  about  them  by  means  of  signs,  did 
show  a  diminution  of  their  intellectual  acuteuess  and  a  certain 
confusion  of  thought. 

In  our  opinion,  there  is  nothing  to  be  learned  from  liordat*! 
record  of  his  own  case  (even  suppose  we  accept  it  in  good  faith 
as  correct  in  all  respects)  but  this,  t?iat  ideas,  when  once 
ucquired,  jyosscss  a  ceriaiu  independence  of  words,  hut  not  thai 
theij  are  acquired  wiihoat  the  help  of  words.  Objective  images 
and  simple  conceptions,  such  as  may  be  aroused  even  in  an  ani- 
mal, are  called  into  being  without  words,  through  the  medium 
of  sensory  impressions  ;  and  yet  any  one  may  daily  observe  for 
himself,  among  his  domestic  animals,  that  here,  too,  indicative 
signs,  such  as  pointing  to  the  door  or  the  food-pan,  are  an  essen- 
tial item  in  the  generating  of  a  conception.  But  ideas  are  only 
acquired  through  words  of  sound,  of  gesture,  or  of  writing. 

It  is  <iuite  true  that  persons  deprived  of  the  power  of  speech 
by  disease  need  not  have  lost  theu-  intelligence  in  the  same 
measure.  They  not  unfrequently  still  display  a  certain  power 
of  insight  into  things  around  them  by  tlie  expression  of  their 
face,  by  gestures  and  acts.  Numerous  observations  by  trust- 
worthy physicians  may  be  cited  in  support  of  this,  as,  for  in- 
stance, the  following  by  Broadbent :  ^H 

A  woman  of  seventy  had  lost,  in  consequence  of  apoplexy,  accompanied  by 
transient  right  bemiijlcyia,  the  power  both  of  gpeecb  and  of  writing,  (permanently. 
She  was  toUilly  unable  to  write,  wbtk  some  words,  produced  in  the  fonn  of  rapidly 


'  Spalding  imparted  bia  expeiieuoes  on  the  afternoon  of  the  same  day  to  bis  friend 
Sulzer.  A  notice  of  bbew  maj  be  foand  in  MoriU,  Magazin  fiir  ErfabruDgaseelflnknnde. 
Bd.  I.   St  3.    S.  38. 

'  Rostou  was  tbe  professor !  Conl  also  the  atatements  of  a  pbjsioian  who  oocaaicmally 
suffered  from  sacb  aphasm,  in  WaifjiAal,  Verhandlungfen  der  Berliner  Geselliiobaft  filr 
Anthropolofne.  1874.  S.  101 ;  and  those  of  another  educated  man,  in  l^xnner,  Archir 
fOr  Psychiatiie.    Qd.  VL    S.  5dl  and  540. 
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uttered  interjections,  still  gave  expression  to  her  feelings  (<,  ff.,  oli,  shameful, 
shameful  I  nasty,  naaty  !  pity,  pity!  tliat's  right !  etc.).  She  could  rcutl,  iiiitl  dis- 
played great  energy  and  Lntolligence  in  trying  to  reguin  her  riglvt  to  administer  her 
own  property,  which  had  biien  denied  her,  on  the  wrong  supposition  of  her  weak- 
ness of  intellect.  Three  yeara  later  she  succumbed  tt>  apoplexy,  with  U'ft  hemi- 
plegia. Two  apoplectic  cysts  were  then  found  in  the  upper  bordt'r  of  tlie  tiai^ure  of 
Sylvius,  on  the  left  aide,  one  in  the  posterior  part  of  the  third  frontal  convolution, 
one  further  back,  including  Home  of  the  convolutions  of  the  island  of  Reil,  tuid  the 
corpus  striatum  was  atrupliied.  The  cause  for  the  last  apoplectic  seizure  wa^i  not 
discovered. 

Such  cases  force  us  to  the  conclusion  that,  although  we  arrive 
at  our  ideas  through  speech,  these,  as  soon  as  they  are  formed, 
possess  an  independeuce  of  words.  Sensor f/  piciures,  /'eelings, 
movements  of  expression,  conceptions,  and  ideas,  although 
aioaking  each  other  mutuallg  and  associated  vnosi  intinuLtely^ 
nevertheless  preserve  in  relation  to  one  another  a  certain  auto- 
nomy.  Whether  without  word.s  iXm/ull  integrity,  accumcy, 
and  fruitfiiLnesa  of  tliought  can  persist,  is  another  question  to 
which  at  present  no  niiqualified  answer  in  the  affirmative  can  be 
given,  in  view  of  the  observations  just  quoted  from  Lordat  and 
1       Broadbeut.    We  shall  return  to  this  subject  again  in  Chap.  25. 

^m    Words  as   Symbols,   and  the   Facultaa  Signatrir. — Finkolnburg's   Asyinboli&,  or 
^B  Asemia  and  its  Furiuij Relation  of  Aphasia  to  Asemla. 

^T       Imitation^  hy  delineation,  painting^  and  sculpture,  of  things 
"  perceiced  around  us,  contributes  very  largely  to  engrave  sen- 
sory iiiluitions  upon  the  memory.     A  Napoleon  or  a  Frederick 
the  Great  lives  before  the  inner  eye  of  later  generations  precisely 
as  his  picture  has  represented  him. 

What  the  drawing  is  for  the  intiution  tlie  symbol  is  for  the 
conception,  and  it  is  gained  from  the  drawing  by  a  kind  of 
abstraction,  as  the  conception  is  from  the  intuition.  It  Hxes  tlie 
conception  u]>on  the  memory,  and  is  so  closely  united  with  it, 
that  this  former  is  awakened  by  the  symbol,  and,  conversely, 


CHAPTER  Vm. 


604 


KUSSMAUL.— DISTURBANCES   OF  SPEECH. 


the  symbol  by  the  conception.  If  we  reduce  a  picture  to  a  fe^ 
striking,  /.  e.,  essential  outlines,  the  imagination  immediately  I 
fills  it  out  again  to  a  pic'ture  such  as  existed  before.  But  the 
imagination  can  do  far  more  :  the  child  makes  a  doll  out  of  any 
or  every  piece  of  stick  or  stone  in  its  way ;  the  peasant  is 
reminded  by  a  roadside  cross  of  some  fatal  accident,  and  also  to 
pray  for  the  poor  soul  of  the  departed  ;  we  tie  a  kuot  on  out 
handkerchief  to  recall  to  our  mind,  by  the  sight  of  it,  some 
promise  or  intended  business.  Thus,  according  to  fancy,  we  may 
awuke  in  our  memory,  by  this  or  that  sensory  phenomenon,  this 
or  that  conception,  or  a  whole  comprehensive  series  of  them  ; 
we  create  voluntarily  an  intimate  relationship  between  both,  an 
intelligent  bond  by  means  of  which  one  draws  the  other  after  it. 
The  words  of  the  phonetic  language  of  to-da}''  have  hardly  any- 
thing any  longer  in  common  with  the  imitative  sound-symbols  of 
primaeval  man,  and  only  by  the  dictionary  are  we  able  to  deter- 
mine with  certainty  what  is  the  meaning  of  this  or  that  word  of 
a  foreign  people.  They  have  become  phonetic  symbols,  whose 
association  with  this  or  that  conception  api)ears  to  be  purely 
accidental.  And,  according  to  the  principle  of  sound-raetaphor, 
we  may  exchange  visible  symbols  for  audible,  or  the  reverse. 
Phonetic  writing  {sle^  phonetische  Schrift)  has  clearly  been 
developed  from  pictorial  writing  and  hieroglyphs,  and  we  are 
able  at  will  to  associate  with  the  spoken,  as  with  the  written 
word,  the  same  conception. 

Now,  apart  from  the  symbols  wJdch  each  inditidual  maket^^ 
for  his  own  special  requirements,  and  from  tJie  letters  and  wctrilt^^ 
of  phonetic  gesture  and  written  speech,  there  are  a  multitude  of 
others  in  use  which  the  human  race  has  graduall^^  created,  and 
which  one  generation  has  handed  over  to  another :  such  are, 
social  and  demtio'iml  forms  of  expression^  ci/phers,  alyebraictil 
formula,  geometrical  figures,  musical  notes,  and  so  on. 

These  symbols  are  the  current  coin  of  the  coUectire  Intelleo^^ 
iual  iniercoitrse  between  individuals  and  nations  -,  they  repre^B 
sent,  whether  as  words,  artistic  compositions,  natural  formnla*. 
and  80  on,  the  aggregate  value  of  the  intellectuiil  property  oy 
humanity.  Mtu'eover,  we  often  even  run  a  risk  of  confoundinji 
our  actual  property  with  the  symbols  of  value  current  for  it,  and 
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accept  words  for  ideas, /o^on*  deparler  for  true  expressions,  the 
form  for  tbe  thing,  cultivation  for  religion,  the  idol  for  the  Deity. 
Savage  peoples  even  go  so  far  as  to  identify  tlie  name  of  an  indi- 
vidual with  the  latter  himself/ 

From  their  neat  and  well-defined  form  symbols  facilitate  very 
Tnateriallj'  rapidity  of  comprehension.  An  expression  of  face, 
a  sound,  a  single  word,  often  make  a  whole  situation  clear  to  us. 
We  simply  stigmatize  a  man  as  a  bigot,  as  blase,  etc.,  and  at 
once  his  whole  feeling,  thinking,  and  acting  stand  out  before  ua 
as  though  illuminated  electrically.  The  eloquence  of  numbei-s  ia 
proverbial.  And  the  more  abstract  and  exact  tliought  becomes, 
the  more  it  is  elevated  out  of  popular  into  scientific  regions,  the 
shorter  and  sharper  do  the  symbols  become  ;  words  are  no  longer 
adequate  for  the  task  of  expression,  and  in  logic,  mathematics, 
physics,  chemistry,  etc.,  the  most  mature  products  of  thought 
are  consigned  to  algebi-aical  formulae. 

But  it  would  be  an  error  to  suppose  that  in  symbols  there 
was  nothing  bnt  a  means  of  communication  with  others.  They  are 
far  more  ;  they  are  a  compofient  part  and  an  essential  keystone 
of  all  menial  operations.  No  thought  has  attained  to  thorough 
cleaniess  and  accuracy  until  it  strikes  home  in  the  form  of  word 
or  sentence.  How  long  do  we  frequently  torment  ourselves  over 
the  solution  of  a  problem  !  At  last  the  propwr  word  or  the  true 
formula  suggests  itself,  and  we  give  vent  to  our  satisfaction  in  a 
joyous  eureka.  Words,  to  use  a  happy  simile  of  Steinthal.  are 
as  footprints  wliicli  the  mind  leaves  behind  when  it  traverses  the 
paths  of  thought  in  search  of  cognition,  and  by  whose  help  alone 
it  is  able  to  makt;  its  way  with  certainty. 

The  necessity  for  symbols  in  intelligent  thinking  is  dependent 
on  the  narrowness  of  our  consciousness,  through  whose  focus 
intuitions  and  conceptions  can  only  pass  in  linear  succession,  or 
in  other  words,  in  single  file.  Hence,  wo  are  only  able  to  think 
rapifUy  by  thinking  abstractly,  and  only  accurately  when  the 
abstractions  acquire  intuitive  perceptibility  in  a  neat,  comprehen- 
sive form.     The  idea  in  verbal  form  fulfils  these  requirements. 


'  Conf.  the  romarfcable  facts  bearing  on  this  noticed  by  Tylor  ("  Forschiuigon  aber 
die  Urgeaohichte  der  Menachheit."  Mueller,  Trans.  Leipzig.  Cap.  5  and  6)  -,  also  Laza- 
rut,  "  Daa  Lebea  der  SeeJe."  Bd.  2.  1857.  "  Oeiat  uad  Spracho."  S.  77  Amn. 
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Without  tlie  word  forest  wt?  should,  like  the  child,  see  tre<?s  upon 
trees,  and  again  trees,  but  for  very  trees  see  no  forest;  bnt  with 
tlie  word  forest  the  abstract  idea  stands  before  us  as  a  clean-cut, 
comprehensive  symbol,  with  which  thought  can  deal  comfortably 
in  its  further  progress. 

Finkelnburg' refers  the  capsibility  of  forming  words  to  the 
general  capability  of  creating  signs  and  8ymV)ols.  He  insists 
that  speech  is  to  be  regarded  us  a  product  of  a  special  symholie 
function  of  the  miod,  the  faculf(M  siffnatrix  of  Kant.  He  sup- 
poses this  capacity  to  exist  also  among  animals  who  are  able 
to  render  their  wishes  known  by  means  of  signs  intentionally  or 
unintentionally,  and  to  construe  the  signs  of  other  aniraals,  and 
even  of  man,  correctly. 

But  if  we  regard  the  question  more  closely,  this  symbolic 
function  will  be  st^n  not  to  be  referrible  to  a  special  symbolic 
power  of  the  mind.  The  symbolic  capacity  is  nothing  more  than 
the  impulse  whicJt  pToditceH  moviemeHts  qf  expression,  and  the 
power  of  under  standing  these,  ami  of  utilizing  them-  for  Hit 
purposes  of  intelligent  intercourse.  It  consists  in  feelings,  intui- 
tions and  roncpptions  which  are  most  iniimatHly  associated  witli 
one  another,  and  set  in  motion  certain  rellex  mechanisms.  That 
expressions  are  understood  and  acquire  signillcance  depends 
partly  upon  tlie  memory,  partly  upon  the  associative  mechan- 
isms of  the  brain  through  which  it  becomes  possible  for  feelings, 
intuitions,  and  conceptions  to  enter  into  orderly  combination 
and  evoke  each  other,  mutually  following  a  regular  method.  The 
organic  mechanism  on  the  one  hand,  and  the  force  of  habit  on 
tlie  other,  govern  the  laws  of  this  association.  The  symbolic 
function  is  a  form  of  activity  of  the  instinct  and  intelligence,  dif- 
fering from  others  only  in  the  end  to  which  it  is  directed,  name- 
ly, the  seeking  to  comjnehend  and  to  be  comprehended;  more- 
over it  is,  like  the  first,  the  resultant  of  feelings,  intuitions,  and 
conceptions  on.  the  one  hand,  and  of  associatine  and  reflex  nit- 
chanisms  on  the  other.  If  the  faculXas  signatrix  of  animals  is 
not  equal  to  the  task  of  forming  actual  words,  the  cause  is  to  be 
found  solely  in  the  rudimentary  development  of  their  intelleci 
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tual  capacity,  and  of  the  brate  brain  as  an  organ  of  thonght. 
The  animal  does  not  speak  simply  because  it  lat'ks  an  intel- 
ligence and  impulse.  But  our  cliildivn  bt.'gin  to  speak  early, 
because  they  are  born  with  this  intelligence  and  impulse,  be- 
cause our  brains  have  acquired  in  the  long  course  of  develop- 
ment of  the  human  race  the  predisposing  aiTangement  thereto. 
That  it  is  really  an  unconscious  and  irresistible  imjiulse  which 
first  compels  children  to  speak  ia  a  matter  of  daily  observation. 
It  ia  only  subsequently  and  by  degrees  that  this  impulse  ia 
subjected  to  the  directing  power  of  the  will  and  the  dictates  of 
custom  and  reason. 

This  view  of  ours,  then,  of  the  symbolic  capacity,  is  not  com- 
patible with  the  theory  of  the  existence  of  a  special  orffan  for  it 
in  the  sensorium.  It  is  bound  up  on  the  one  hand  with  memory, 
and  on  tlie  other  with  the  aggregate  of  the  associative  and  rellex 
apparatuses  of  the  organ  of  thought,  combined  for  movements  of 
expression.  We  do  not  mean  to  say,  of  course,  that  this  aggre- 
gate of  individual  apparatuses  may  not  become  diseased  in  its 
several  parts.  Partial  lesions  of  the  organ  of  thought  must  be 
followed  by  partial  damage  to  the  symbolic  function. 

In  fact,  we  find  partial  disturbance  of  the  symbolic  function, 
whether  it  be  the  memory  that  is  obliterated  or  interfered  with, 
or  this  or  that  association  of  conception-groups,  or  feelings,  or 
this  or  that  connection  of  sensory  or  motor  tracts  with  the  reflex 
centres.  But  suppose  these  become  disordered  or  are  even  de- 
stroyrtl  as  a  whole,  then  the  entire  symbolic  function  also  suffers 
decided  injury,  even  to  complete  anniliilation.  Witii  Finkeln- 
burg,  then,  we  may,  not  incorrectly,  from  a  symptoniatological 
standpoint,  speak  not  only  of  asy^nholia,  bnt  also  distinguish 
between  n.  par  Hal  and  general  forvi  of  the  same. 

We  do  not  here  mean  to  infer,  of  course,  that  the  symbolic 
organs  can  only  serve  symbolic  piirpo.ses  and  not  be  otherwise  em- 
ployed. It  depends  entirely  upon  what  associations  and  what 
reflex  combinations  are  set  agoing  by  impulse  or  will  as  to  what 
different  objects  will  be  accomplished  by  the  same  organic  instru- 
ment. We  can  use  the  tongue  both  for  eating  and  speaking, 
and  may  be  impelled  to  the  same  movements  of  ex]">ression  by 
different  feelings  and  conceptions.      One  lowers  his  head  in 
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humility,  anotiier  from  fear,  a  tliii'd  from  politic  calculation,  a 
fourth  in  sign  of  [u'tjuieswmce. 

Now,  acfording  as  these  or  those  feelings,  conceptions,  or 
reflex  coiiueotions,  and  as  the  memory  for  this  or  that  intuition 
and  conception  are  disturbed,  we  may  observe  different  forms  of 
asynihorui.  Thus  during  sickness  we  sometimes  see  the  power  of 
forming  words  by  phonetic  symbols  alone  disturbed,  while  they 
can  still  be  expressed  by  written  ;  but,  as  a  rule,  the  loss  of  both 
is  impossible,  or  only  certain  words  and  classes  of  words  are  lost. 
There  are,  according  to  Steinthal,  afiovaoi,  who,  having  lost  the 
words  of  a  s<jiiig,  are  unable  to  re<-all  tlie  notes,  while  there  are 
others  who  only  lose  the  words,  but  retain  their  sense  for  the 
notes.  Finally,  many  oven  lose  the  power  of  mimic  expression 
together  with  that  of  phonetic  and  %vi-itten  language.  These 
last,  of  course,  have  suffered  severe  losses  in  their  collective 
mental  property. 

That  condition  in  which  persons  lose  the  power  of  speech 
partially  or  completely,  without  their  mind  being  involved,  and 
without  either  a  mechanical  liindrance  in  the  external  apparatus 
of  speech  or  itaralj-sis  or  spasm:  of  muscles  or  injury  of  the 
nervous  structures  which  preside  over  the  articulation  of  the  sev- 
eral sounds,  is  known  to  pathologists  either  by  the  name  apJiemia 
(Broca),  or  better,  by  that  of  aphasia  (Trousseau).  Where,  under 
similar  conditions,  there  is  no  loss  of  speech,  but  a  wrong  word  is 
substituted  for  the  one  meant,  the  state  is  spoken  of  as  paror 
phasi'a.  Commonly,  however,  the  term  aphasia  is  allowed  to 
include  in  its  wider  sense  that  of  paraphasia  and  to  embrace  also 
those  conditions  in  which  patients  are  senseless  but  make  use  of 
constantly  recurring  soiiiid-symbols  as  expressions.  Appearing 
under  corresponding  conditions,  disturbances  in  the  writing 
powers  are  clinractcrized  either  as  nffraphia  or  paragraphia. 
With  all  these  the  faculty  of  understanding  both  phonetic  and 
written  symbols  may  either  be  destroyed  or  remain  intact.  It 
may  be  obliterated,  although  both  hearing  and  sight  are  un- 
impaired. Comprehension  of  written  symbols  is  far  more  fre- 
quently lost  by  apliasic  patients  than  that  of  spoken  words,  and 
it  lias  been  called  alexia.    Here  also,  when  there  is  a  transposing 
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of  the  written  words,  we  may  speak  of  a  paralexia.  Analogously 
one  might  distinguish  lictwet^'n  amimia  and  paramimia^  wlien 
patients  are  unable  ti>  execnte  the  characteristic  gestures  and 
expressions  of  fiice,  or  transpose  them,  as,  for  instance,  wiien 
they  iiiake  an  affirmative  instead  of  ii  negative  gesture,  or  the 
reverse,  as  lias  been  observed. 

Finally,  it  has  come  to  this  at  the  present  day,  tliat  under 
aphasia  we  no  longer  understand  merely  the  disturbances  in 
speech  alone,  but  also  the  collective  symptoinailc  phenomena^ 
whether  abundant  or  scanty,  under  wJiich  Un'  execution  or  com- 
pre/icnslfj/i  of  any  ginen  siijits  by  which  It  la  muyht  to  co/umu- 
nicate  conceptions  or /eelings  is  impaired  Thus  a  new  species 
of  sickness  has  been  created  whicli  presents  all  the  light  but  also 
all  the  dark  sides  of  purely  symptomatic  species.  Finkelnburg 
is  <'ertainly  right  in  proposing  instead  of  the  term  aphasia,  which 
only  has  reference  to  phonetic  symbols,  a  more  comprehensive 
one,  asymholla,  wlii<'h  would  embrace  all  the  numerous  as  well 
as  different  clinical  forma  of  disturhance  in  the  formation  and 
comprehension  of  symbols.  With  Steinthal,  however,  we  should 
prefer  the  term  aser/ila,  the  idea  contained  in  "symbol"  being 
more  restricted  than  that  contained  in  "sign."  Behind  the  sym- 
bol there  is  always  an  idea  hidden,  behind  the  sign  often  only  a 
feeling.  We  might  then  speak  of  an  asemia  verhalls,  graphlca, 
or  ml/nlca,  and  of  the  varieties  as.  paraphaslca,  paragraphlca, 
and  para/nimlca,  and,  in  the  case  of  aseinias  of  expression,  of  as. 
express Ir^a,  or  of  perception  of  as.  percejdlxa,  according  as  the 
power  of  forming  or  understanding  signs  is  lost.  But,  of  course, 
we  gain  nothing  more  by  this  than  a  more  accurate  terminology 
and  a  better  point  of  view  for  observing  the  functional  nature 
of  the  changing  phenomena  of  the  disturbances  in  question.  It 
will  be  the  duty  of  scie/lce  in  the  future  to  discover  the  cerebral 
tracts  a.\v\  centres  tlirough  which  the  formation  and  comprehen- 
sion of  the  various  signs,  phonetic  and  written  words,  numbers, 
gestures,  and  so  on,  are  accomplished.  It  will  also  have  to 
ascertain  the  minute  and  gross  disturbances  in  the  organic 
mechanism  out  of  which  the  numerous  forma  of  asemia  spring. 
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CHAPTER   IX. 


Speech  as  the  Gremmiitical  Moulding  of  tlio  Material  of  Thought  which  ba»  been 
IHTcc'ivcd  and  logicully  ftml  tuctapbysically  elaboraU.'d — Sjieech  aa  a  Patho- 
logical Symptom  and  Object — Definition  of  Disturbojices  of  S|)eech,  Mccording 
to  their  Nature,  ua  Dy.slalia,  Dysarthria,  Dysjiliajsia,  and  Dyslogia  or  Dyi»phr*-^ 
Bia. — Lttlopathift  and  LoguputhiQ  or  Logoncuroscs. — The  Centre  of   Speech 
great  Central  Organic  Mecbauism. 

Onr  conceptions  of  things  are  never  adequate,  but  only  con- 
tain our  sKbjecUoe  Judgment  as  to  their  nature,  which  varies 
considenibly  accordin<T  to  the  age  and  stage  of  development  ol 
the  individual  and  of  his  nation.     With  the  strengthening  of  th 
sensory  and  intellectual  auxiliaries  of  cognition  there  is 
increase  in  the  breadth  and  depth  of  our  inner  possessions,  and 
our  whole  feeling,  tliinking,  and  desiring  being  becomes  altered. 
Our  conceptions  consequently  are  not  the  products  of  the  per- 
ception and  judgment  of  things  by  an  unvaried  being ;  if  so,  they 
would  necessarily  be  unvariable.     They  are  the  products  of  a 
changing  hut  always  at  any  given  moment  dtfin  itcly  constituted 
being,  wliose  cognitions  liave  ari'anged  themselves  into  di!?tinct 
gi-oups  and  circles  of  conceptions,  and  whose  feelings  and  desires 
are  excited  in  tliis  or  that  way  by  this  or  that  idea. 

Tlie  conceptions  which  we  form  of  things  about  us  are  conse- 
quently nothing  foreign,  external  to  ourselves,  not  the  things 
themselves  with  which  we  are  so  prone  to  confound  them  be- 
cause we  only  understand  things  through  conception.  Moreover,^™ 
they  do  not  dwell  of  nature  in  us,  but  are  merely  the  sutjstan,'^^ 
tial  contents  of  our  iniellectiuil  personality.  In  forming  them 
we  receive  them  into  ourselves  as  orgjtnic  parts  of  our  mental 
being;  we  assimilate  them,  or,  to  employ  a  psychological  expres- 
sion in  the  place  of  a  physiological,  we  perceive  them. 

This  perception  through  which  we  come  into  possession  of 
our  conceptions  may  be  compared  to  chemical  action.  New  and 
foreign  conceptions  which  crowd  upon  ns  work  with  a  force, 
which  in  its  evidences  has  much  resemblance  to  affinity.  But  the 
material  of  thought  wliich  they  offer  must,  in  the  thinking  mind, 
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encounter  allied  elements  in  order  to  the  proper  marcli  of  the 
mental  action.  Of  what  nse  to  the  savage  are  the  microscope  and 
telescope,  Aristotle  and  Euclid,  so  long  as  be  is  ignorant  of  his 
A  B  C,  and  the  multiplication  table  i  But  if  once  the  inner 
movement  takes  place  it  depends  upon  the  already  existing 
circles  of  conceptions  what  kind  of  molecular  disturbance  will 
be  produced  by  the  newly  added  elements,  what  old  compounds 
will  be  decomposed  or  strengthened,  and  what  new  ones  will  be 
generated.  At  the  same  time,  under  all  circumstances,  feelings 
will  be  excited  and  rendered  latent,  Just  as  chemical  action  sets 
free  and  renders  latent  heat. 

This  suhstardial  cotde/iis  of  our  cognition,  acquired  by  percep- 
tion, must  be  clearly  distinguished  from  the  logical,  melaphy- 
sirnl,  and  fframmafi'cal  form  into  which  it  is  pressed  by  virtue 
of  our  mental  organixation.  Everything  that  we  become  cognizant 
of  by  perception  and  thought  must  lind  its  way  through  the 
mould  of  Judgment  and  conclusion  into  the  being,  and  there 
range  itself  under  the  categor}''  of  cause  and  eflfect,  object  and 
pro])erty,  time  and  place,  etc.,  and  iind  expression  in  the  gram- 
matical form  of  substantive,  verb,  adjective,  etc.,  as  subject, 
predicate,  and  so  on.  Through  perception  tlie  individual,  as  a 
psychological  unit,  acquires  the  material  of  thought,  while  logic, 
metaphysics,  and  grammar  give  form  to  this  material — logic 
during  its  reception  into  the  being,  metaphysics  by  its  arrange- 
ment within  tlie  being,  and,  finally,  gnnninar  by  the  expression 
through  tJie  being.  These  processes  oi pera'plion  and  of  loffical, 
metaphysical,  and  gramniiailt'al  vioultUng  of  the  viaterial  of 
thoii{f7d  are  all  accomplished  autonomously,  i.  e.,  independently 
of  one  another,  although  always  dove-tailed  one  into  the  other, 
and  leading  the  being  to  the  one  end,  namely,  cognition.  Their 
autonomy  is  easily  seen  in  these  fuels,  namely,  that  we  may 
an-ive  at  wrong  conceptions  through  ilie  most  fanltle-ss  conclu- 
sions, when  we  start  from  faulty  premises;  that  a  knowledge  of 
things  is  quite  compatible  with  the  grossest  error  in  regard  to  the 
origin  and  nature  of  the  same;  finally,  that  the  most  flowery 
nonspuse  may  be  uttered  in  a  perfectly  correct  fonn  of  speech. 
Through  this  autonomy  alone  is  the  so-called  objeeticily  of  onr 
judgment,  tlie  aceiuacy  of  our  cognition,  guai-anteed.    A  thouf/ht 
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«-s  trite  when  it  has  fully  loithstood  the  triple  fire-test  of  logicc 
dissection^  of  metaphysical  synthesis^  and  of  grammatical  ea 
press  ion. 

Speech,  then,  as  the  expression  of  thought,  must  be,  on  tlie  one 
hand,  capable  of  representing  Hie  matter  thought,  and  on  the 
other,  its  logical  and  metaphysical  form.  The  child's  earliest 
words  and  the  word-roots  of  our  national  languages,  are  so  to 
apeak,  but  the  protoplasm  of  speech.  A  root  is  not  yet  a  sub- 
stantive, a  verb,  or  au  adverb,  or  indeed  a  part  of  speech  at  all, 
but  only  a  germ  of  such.  It  is  nothing  more  than  the  primal 
form  in  which  the  fir:?t  very  general  predicative  or  demonstnitive 
judgments  as  to  things  are  laid  down  ;  and  only  through  the 
placing  of  tliese  primordial  words  in  relation  one  to  the  otlier, 
by  emphasizing  them,  by  their  amalgamation,  accentuation,  and 
80  on,  is  there  graduiilly  formed  from  such  roots  a  language 
oryanized  out  of  parts  of  speech  and  grammatically  suited  to  all 
logical  and  metaphysical  requirement;?.  The  mode  in  which  this 
development  takea  place  varies  remarkably  according  to  tlie  con- 
ditions of  different  peoples. 

Now,  if  speech  be  the  faitliful  mirror  of  the  human  mind,  as  it 
is  constituted  under  the  endlessly  varying  inner  and  outer  con- 
ditions of  its  development  among  nations  and  individuals,  it 
must  also  faithfully  reflect  the  morbid  disturbances  of  the  same. 
The  perverted  conceptions  of  dcHrium.  (he  wild  whirhvind  of 
thought  of  mania,  the  slow  and  torpid  flow  of  ideas  of  idiocy, 
all  Jind  e,\pression  through  it.  In  all  tliese  cases  speech  is  for 
ns  only  a  symptom  of  lite  processes  in  the  regions  qf  percepfire 
actirity:  it  becomes  itself  a  pathological  object  when  it  is  dis- 
turbed as  an  anio7i.omous  process. 

As  an  autonomous  process,  speech  consists  in  articulation 
and  diction.  The  first  is  executed  as  a  motiir  act  by  tlie  external 
organs  of  speech  and  the  pi^riplieral  and  cential  nervous  appara- 
tuses through  which  the  multifanous  co-ordinated  iimnr  and  outer 
movements  take  place,  whose  products  are  sounds,  syllables,  and 
words.  AH  lesions  of  articulation  may  be  styled  dysarthric 
disturbances  of  speech.  But  it  is  usual  to  designate  those  which 
depend  ch'arly  upon  gross  mechanical  defects  in  the  external 
apparatuses  of  speech  and  their  motor  nerves  as  dyslalia  in 
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contradistinction  to  the  truf  or  central  di/sarlbroses,  wlilch  iiro 
eitlitr  produced  by  organic  lesions  or  are  only  functional. 

Diction  is  a  mixed  senso-iniellectual  act,  through  which  words 
are  not  alone  cunibinod  witli  concejitions  as  sensory  symbols,  but, 
are  also  gramiuEitically  formed  and  syntactically  arranged  in 
order  to  give  expression  to  the  flow  of  thoughts.  Disturbance  of 
diction  may  be  called  dr/apkasia. 

Dysartliric  and  dyisphasic  distnrbanceg  taken  together  nnny 
consequently  be  considered  as  constituting  what  are  properly 
considered  as  true  disturbances  of  speech,  and  may  be  combined 
under  the  name  of  talojMilhia.  The  latter  then  includes  </y.srt/"- 
thrias  (including  dyshilias)  and  dysphasias.  In  all  tliese  dis- 
turbances it  is  only  the  question  of  a  defect  in  the  purely  formal 
expression  of  the  movements  of  thought  in  sounds,  syllables, 
words,  and  sentences,  quite  apart  from  the  sidtdantial  contents. 
The  thought  may  be  faulty,  but  expressed  in  an  irreproach- 
able form.  Conversely  a  correct  thought  may  be  defectively 
expressed,  but  as  soon  as  the  formation  of  thoughts  is  disturbed 
it  l)ecomes  a  question  of  dyslogia  and  logopathy,  or,  as  some 
would  say,  of  logoneurosis^  since  every  movement  of  thought 
takes  place  througli  the  nerve-substance.  The  two  ideas  of  logo- 
neurosis  and  lalojiathy  consequently  do  not  cover  eacii  other. 

Kow  we  have  set  out  with  the  intention  of  subjecting  chiefly 
the  dysarthrias  and  dysphasias  to  a  scientilic  anal^-sis,  and  the 
dyslogias  only  so  far  as  they  lead  to  disturbances  in  talking,  or 
dyftphrnsias.  Otherwise  we  sliould  be  obliged  to  include  in  our 
inquiry  the  whole  question  of  mental  disturbances.  We  shall 
be  engaged  consequently  on  a  pathological  ten-itory  lying 
between  the  psychoses  and  the  sensibility  and  motility  neuroses, 
and  intimately  interwoven  with  all  these,  and  at  the  same  time 
connected,  through  the  mechanical  dyslalias,  with  that  domain 
usuallj'^  relegated  to  surgery. 

For  the  purposes  of  speech  there  exists  an  apparatus  as  vast 
as  it  is  complicated,  consisting  of  netTous  tracts  and  gangtifmic 
centres  which  partly  occupy  the  position  of  the  loftiest  work- 
shops of  the  conscious  intelligence  and  of  the  will,  and  are 
partly  reflex  agencies  in  which  simple  and  ordered  sensory 
stimuli  are  converted  into  motiou.     Such  a  thing  as  a  simple 
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^^ centre  of  languafje^^  or  '"'■  seat  of  speecW^  does  not  exist  in  the^ 
brain,  any  more  than  a  "seat  of  the  soul"  in  a  simple  centre, i 
The  central  organ  of  speech  is,  on  tiie  contrary,  rather  composed] 
of  a  large  uaiuber  of  ganglionic  apparatuses,  widely  separaledi 
from  one  another^  but  connected  by  numerous  tracts^  and  fulA 
filling  certain  intdlectual,  sensory,  and  motor  functions.     But  I 
it  is  ])robable  tliat  none  of  these  apparatuses  subserve  alone  the"^ 
objects  of  speech.     The  nervous  mechanisms  can  be  made  ser- 
viceable for  different  purposes,  and  it  is  only  practice  which.] 
brings  about  those  connections  between  ganglion  cell  and  gan- 
glion  cell,    between  ganglionic  centre  and    ganglionic    centre, 
which  render  speech,  in  its  more  restricted  sense,  possible,  as 
well  as  all  the  other  so  very  numerous  means  of  expressing  our  i 
thoughts  and  feelings.     In  this  sense  alone  is  a  central  organ  of] 
speech  gradually  cidlinated.,  or,  as  some  will  say,  created,  in  the 
brain  by  language  itself,  and  in  this  sense  do  there  also  exist 
central  organs  for  the  plastic  art,  for  painting,  music,  dancing, 
and  for  the  forms  of  thought  which  do  not  give  emploj-ment  to 
words,  but  to  numerical  signs  and  other  pictorial  formulae. 


CHAPTER    X. 

Speech  as  a  Product  of  Instruction,  of  Practice,  and  of  Habit. — Memory  a  Funda- 
mental Power  of  the  Nerrous  System. — It»  most  general  Vit4i]  Conditions. — 
Amnesia  Totalis  and  Partialis. — Tlie  Historical  Aspect  of  Speech  Amnesia. 


Instruction  is  the  agent  by  which  we  place  our  children  in 
the  possession  of  onr  rich  inheritance  of  speech.  We  leach 
them  to  ntter  their  feelings  and  thoughts  exactly  in  those  forms j 
of  expression  suited  to  the  spirit,  the  whole  nature  of  our 
nationality,  the  time  we  live  in,  and  our  position  in  society. 
From  us  they  learn  how  to  control  their  expressions  and  ges-j 
tures,  to  clothe  them  in  the  mode  prescribed  by  custom  and 
fashion,  to  choose  from  the  treasury  of  words  the  most  current 
coin,  and  to  adopt  the  rules  of  grammar.  By  degrees  many 
Strange  sounds  disappear,  through  which  the  child's  first  impulse 
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to  speak  manifested  itself — many  of  the  sounds  expressive  of 
coaxing  and  of  various  emotions,  tl:irougb  which  mother  and 
child  at  first  conveyed  their  feelings  to  one  another,  and  also  the 
onouiatopoetic  utterances  characterizing  the  different  objects  of 
the  animal  kingdom  ;  in  short,  the  natural  lanijuage  of  the 
child  is  overwhelmed  by  the  iransndiied  lan«iuaye  of  (he  nation. 
This  tremendous  change  is  the  result  of  jyfactlct  and  habit. 

It  i-s,  practice  which  creates  the  bond  through  which  mental, 
sensory,  and  motor  centres  are  united  for  the  purposes  of 
speech.  What  we  call  practice  is  not  merely  manifested  out- 
wardly in  tile  mascles,  joints,  and  peripheral  nerves;  of  far 
more  importance  than  the  constantly  repeated  visible  movements 
of  the  tongue,  the  lips,  the  eyes,  etc.,  arc  the  invisible,  which, 
in  t!ie  case  of  phonetic  speech,  are  carried  out  in  the  brain,  and, 
in  the  case  oC  written  and  gesture  language,  in  the  spinal  cord. 

Practice  has  two  great  results  :  it  not  only  teaches  how  to 
choose  properly  the  muscles  which  are  responsible  for  the  attain- 
ment of  definite  objects,  but  it  also  substitutes  for  the  originally 
orderless  and  useless  expenditure  of  force  and  explosive  dis- 
charge, a  regulated  nse  of  the  motor  forces  as  economical  as  it  is 
suitable.  The  kicking  and  struggling  of  a  restless  infant  are 
gradually  converted  into  grasping,  seizing,  toddling,  etc.  ;  the 
clucking  with  the  tongue,  hissing,  sputtering,  and  lisping,  into 
articulated  words.  Among  the  Hottentots  and  Kaflfres  alone 
have  the  sounds  of  clucking  with  the  tongue  been  preserved  in 
their  alphabet. 

Again,  if  we  associate  a  definite  feeling  or  conception  with 
any  given  movements  for  a  certain  number  of  times,  the  latter 
will  eventually  take  place  involuntarily  as  soon  as  that  feeling 
or  conception  is  aroused,  or  conversely.  Certain  musical  scores 
awaken  in  our  memories  certain  words,  or  the  words  the  notes,  and 
we  perhaps  sing  or  whistle  them  softly  to  ourselves.  The  bond 
which  secures  to  onr  cential  organs  facility  of  communication 
between  different  stations  of  sensation,  conception,  and  movement, 
is  known  as  habit.  Stations  whicli  are  accustomed  to  correspond 
with  one  another  answer  each  other*8  despatches  very  pr(>m])tly, 
whereas  th^y  do  not  answer  those  from  others,  or  do  so  only 
with  hesitaticiD  or  uncertainty.     It  would  appear  as  though 
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stimuli,  when  rq>eatedly  transmitted  from  one  point  to  anotl 
were  able  to  push  aside  hiiidraticea  all  along  the  connecting 
tracts   over  which    they   pass,   and    to   make    the  way   freer, 
smoother,  and  more  easily  traversed. 

Comparative  philology  furnishes  numerous  examples  of  the' 
signiHcance  of  practice  and  habit.     There  exist  whole  nations,  or 
single  branches  of  nations,   to  whom  the  pronunciation  of  the 
letters  r,  I,  h,  or  ch,  or  of  the  dental  th,  or  of  diphthongs  and 
other  letters,  offers  the  greatest  difficulty,  although  they  are  hyg 
no  means  lacking  in  tlie  necessary  organs  for  their  articulaiiot 
And  as  with  the  co-ordination  of  the  articulative  central  stations 
so  is  it  also  with  the  association  of  conception  with  conceptioi 
and  their  union  with  feelings  and  desires— they  are  all  under  th 
sway  of  edui'atioii  and  habit.      How  iitterly  different  are  tl 
thoughts,  feelings,  and  wishes  excited  by  the  exquisite  rauscula 
development  of  an  Anttnous  in  the  breast  of  a  Winckelmann, 
full  of  ideal  art,  and  those  aroused  in  the  head  of  a  South 
Islander,  grown  gray  in  cannibalism  ! 

Closely  allied   to   the  principle  of    habit  is  the  power 
memory.    The  impressions  which  external  things  make  upon  ot 
senses  and  intellect  leave  traces  behind,  just  as  the  movement 
which  spring  from  them.     The  more  frequently  the  same  imprea 
sion  is  freshened  up,    the  clearer  and  more   lasting  are  th€ 
traces.     They  may  be  com]iiired  to  the  invisible  pictures  which 
the  sun  impresses  upon  a  prepared  silver  surface.     Just  as  these^^ 
are  charmed  into  being  by  the  art  of  the  photographer,  so  ard^f 
the  "  picture  residues "    of  our  senses   by  allied  or  analogous 
images,  conceptions,   and  movements.      In  sleep  such  dream- 
images  often  follow  each  other  loosely  and  as  though  accident- 
ally in  a  panorama,  excited,  it  is  supposed,  by  stimulation  of 
the  central  organs  through  the  blood. 

What  we  call  memory  really  consists  of  two  processes :  (1)^ 
the  fixing  of  perfected  impressions  in  the  form  of  permanent 
traces,  the  residua  of  stimuli,  which  remain  behind  as  sensation3,J 
images,  conceptions  and  motor  acts  (words,  grasps  of  the  hand 
etc.,  etc.)— this  is  memory  in  its  narrower  sense ;  (2)  the  call-^ 
ing  up  again  of  these  different  residua  of  earlier  impression 
from  where  they  are  stored,  which  is  known  as  recolledian 
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Recollection  takes  place  through  process»^3  of  assoa'allon,  which, 
may  be  rt-fenvd  ]ihy!<i()togically  to  the  conducting  and  transfer- 
ence of  stimuli  from  one  point  of  the  nervous  system  to  another, 
according  to  the  laws  of  njlcx^  co-movement,  and  ca-sensaiion. 

We  believe  that  it  is  something  more  than  a  mere  simile  when 
we  speak  of  nToUectioiis  being  the  residua  of  impressions.  We 
hold  the  view  seriously  that,  parallel  with  the  sensory  impres- 
sions and  their  residua,  there  are  material  changes  in  the  nervous 
system  which  the  external  Btimuli  produce  as  they  traverse  the 
condu<'ting  filaments  from  nerve-cell  to  nerve-cell.  If,  for  every 
separate  sensation  and  movement,  distinct  peripheral  and  central 
"receptive  points  and  conductive  tracts  for  stimuli  exist,  there 
must  be  for  every  picture,  as  it  is  compounded  of  manj'  dis- 
tinctly separate  sensjitiuns,  a  <'orresponding  distinct  combination 
of  (ilnnients  and  cells  ;  also  for  every  motor  act  and  every  ctnicep- 
tiou  arising  out  of  images  and  motor  acts.  Finally,  there  must 
be  created  just  as  maii\'  concatenations  of  nerve-cells  as  there  are 
feelings,  ]»ictures,  and  conceptions  stored  up  in  the  memory. 
Without  the  hypothnsis  of  some  material  alteration  in  the  nei've- 
eubstance,  it  would  bf  impossible  to  conceive  why  the  inclination 
to  many  movements  originally  learned,  and  consequently  at  (irst 
acquired,  should  he  iransmlited  to  dt'secudauts,*  or  why  cei-tain 
intellectual  and  artistic  talents  should  be  inlierited  from  individ- 
ual to  individual  in  certain  nations  and  families. 

Therefore,  with  Ewald  Hering  and  Laycock,'  we  must  n?fer 
back  the  memory  to  that  general  prinriple  which  preserves  the 
type  of  the  species  in  the  organic  world  through  countless  gener- 
ations^ and  secures  the  transmission  of  bodily  and  mental  pecu- 
liarities from  the  ancestors  to  the  latest  descendant.  To  this 
Laycock  has  given  the  name  synetic  principle.    It  is  very  closely 


'  Cont  Ch.  Darwin.  The  Expression  of  the  Emotions  in  Man  and  the  Lower  knU 
Dnnoin  cites  a  number  of  interesting  examples  of  siicli  hereditary  acquirement*. 
•  Th.  Laye<M:Jc,  On  Certain  Org^anic  DisorderB  and  DffeetR  of  Memory.  Edinb.  Med. 
Journal,  Ap. ,  1874.  The  same  thought  inaj  be  fovind  excellently  worked  out  in  a  lecture 
by  liwtild  Urriiiff,  Ueber  drw  GediiobtoiBS  ala  eLae  allgcmeino  Function  tier  Materie, 
|deUrered  before  the  k.  Acad,  d  Wissensch.,  30  May,  1870,  k.  k.  ataat«irncker«i,  1870. 
Conf.  nlso  an  excellent  arti'-le  only  known  to  me  since  the  conclusion  of  my  work : 
Das  UnbewitBste  rom  Staiidpaokt  der  Pliyaiolo^e  uud  Deticendeuztheorie.  Berlin.  187)1. 
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connected  with  tbe  commonest  laws  of  development  and  degen 
eration  of  tbe  organic  and  intellectual  life.  In  receiving  and 
retaining  impressions  the  latter  introduce  a  further  series  vf 
organic  and  psychical  processes  which  exercise  an  influence  npon 
our  whole  being,  changing  and  further  moulding  it,  just  as  the 
impregnation  of  an  ovum  with  this  or  that  semen  influences  the 
futui-e  bodily  and  mental  constitution  of  tbe  individual  to  be 
developed  therefrom.' 

The  old  view  must  of  course  be  abandoned,  which  regards  tb 
memory  as  a  si)ecial  receptacle  in  the  bi^ain  or  in  the  soul,  in 
which  images  and  ideas  are  stored  up  and  arranged  aa  if  in 
pigeon-holes.  As  we  hold,  memory  is  vl  fundamenlal  poicer  ol 
the  nei-vous  system,  bound  up  with  the  elementary  apparatuses 
of  nerve-cells  and  tilaiiionts,  and  dependent  in  its  achievements 
npon  its  partly  congenital,  partly  acquired  concatenation  in  the 
central  organs.  We  also  believe  in  the  existence  of  memoi 
among  the  senses,  aa  well  as  in  the  intellectual  and  motor  ce 
tres.  Lf)ng  ago  Henle*  was  led  to  the  belief  in  a  sensali 
memory  by  the  consideration  of  the  images  retained  by  ibe  re 
na.  It  is  really  hard  to  see  why  a  remembered  bell-sound  sliouli 
not  ring  on  in  the  same  spot  in  which  it  rang  while  the  bell  w 
Btill  vibrating,  and  where  it  still  echoed  some  time  after  the  latt 
had  ceased  to  give  forth  a  sound.  Bain,'  from  whom  we  borro 
this  remark,  is  quite  right  in  this  sense  when  he  designates  the 
recollection  of  a  gaying  as  ''suppi-essed  speech,"  "ready  every 
moment  to  pass  over  into  uttered  words."  When  we  recall  a 
verse  of  a  song,  or  a  saying,  it  is  not  alone  the  thoughts  which 
present  themselves,  but  also  the  words  as  sound-pictures  and 
remembered  movements,  and  these  are  even  accompanied  by 
slight  movement,  and  not  unfrequently  by  articulate  action  of 
the  tongue. 

'  These  thoughta  have  b«en  further  worked  out  by  Layeock,  e»p«ciiUly  in  ro^rd  ( 
the  rctrogressioa  ot  the  psychical  life  to  earlier  8tag«a  of  deyelopment,   in  a  ytr, 
thoughtful  article,  "  A  Chapter  on  Bome  Organic  Laws  of  Anceitnl  Hemorj,"  Jo 
of  Mental  Boience,  July,  1875. 

»  Cagpar't  Wochenschrift.  1858.  Nr.  19.      Also  A%em.  Anatomifli   1841.  8.  TSi 
Conf .  also  the  thoaghtfai  remarks  on  memory  and  Bense-memory,  by  Draper,  Histoi; 
of  the  Conflict  between  ReHg:ion  and  Science.  Now  York,  1873. 

*  Geiat  nnd  Korper.   Lcipiig.  1871  8.  109. 
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TTie  commonest  cital  requirements  of  memory  are : 

1.  Supply  of  the  nerves  with  adequate  nutritine  material. 
"Exiiaustion  from  lack  of  food,  overatmin  eitlter  of  the  luust-ular 

or  mental  powers,  weaken  tliti  memory. 

2.  Proper  distribution  of  the  blood,  dependent  on.  the  struc- 
ture and  innervation  of  the  blood-vessels.  Senile  amnesia  is  an 
instance  of  the  influence  of  tlie  first  item,  transient  loss  of 
memory  due  to  plethora,  etc.,  of  the  second. 

3.  Proper  condition  of  the  organic  soil  lohich  talies  tip  nutri- 
tive materials  from  the  blood.  Memory  is  depi'ndent  upon  tlie 
congeuitiil  and  acquired  conditions  of  tlie  bruin,  thu  greatness  of 
its  nutritive  energy  and  developmental  capacity. 

4.  The  necessary  accumulation  of  assimilated  pabrdum^ 
ichich  is  chiefly  promded  for  by  sleep.  Wakefulness  at  night 
weakens  the  memory. 

If  the  memory  is  a  common  function  of  the  nervous  system,^ 
the  nature  of  its  contents  of  any  moment  must  depend  ixi)on  the 
functional  capacity  of  the  latter,  which  varies  according  to  the 
grade  of  development  of  the  organism.  The  memory  of  man 
differs  from  that  of  animals  chiefly  in  the  intellectual  association 
of  what  is  rememliered  with  the  abstract  idea  of  the  time. 

When  memory  is  thus  viewed,  it  no  longer  appears  wonderful 
that  it  is  only  partially  lost,  as  a  rule,  after  cerebral  affections. 
Sometimes  only  optic  images,  sometimes  only  acoustic,  disap- 
pear ;  now  this,  now  that  conception,  or  single  words  and  knacks  ; 
indeed,  even  words  themselves  are  obliterated,  sometimes  as  a 
conceptions,  sometimes  as  sound-images,  and  sometimes  as  motor 
acts  capable  of  being  remembered.  It  is  also  less  remarkable, 
then,  that  one  man's  memory  is  principally  deveIoi>e<l  for 
numbers  or  formuhc,  another  for  names  of  persons  or  places, 
a  third  for  melodies,  a  fourth  for  verse. 

We  are  justified,  then,  in  speaking  of  amnesia  totalis  and 
partialis  in  a  twofold  but  overlapping  sense :  in  the  firet  place,  in 
reference  to  the  matter  contain^ed  in  the  memory ;  and  secondly, 
in  regard  to  the  extent  to  which  the  disturbance  of  memory  is 
spread  over  the  brain.    Total  loss  of  the  cerebral  memory  must 
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retluce  an  iiulividaal   to  the  simplest  condition  of  congenita! 
retli'X  activity.    1I«  relapses  into  :i  state  of  animal  stupiditj,  dur- 
ing wlucli  only  breathing,  the  cardiac  movements,  swallowiny,, 
and  such  lilce,  take  place.     But  it  is  only  very  severe  aflFectio 
involving  tlie  whole  biuin,  whicii  produce  such  couseqaeuci 
It  is  the  custom,  liowever,  to  chartictHriise  also  as  complete  lo; 
of  raeuioiy  those  disturbanivs  in  wliich  the  intelligence  has  be^ 
come  a  tabula  rasa,  but  in  whiolt  many  acquired  forms  of  mow 
ments,  such  as  walking,  grasphig  food,  etc.,  which  involve  a 
cerebral  memory,  can  still  be  jjerformed.     Here  the  sensory 
innli/tcline  incmory  remains,  and  these  movements  can  be  eX( 
cuted,  although  only  in  a  clnnisy  way ;  the  inlelleclual  viemo. 
on  tilt?  other  handv  is  destro3'i'd,and  intelligent  speech  is  inipossi 
ble  f<jr  that  reason,  f)r,  at  tlte  very  most,  some  senseless  sounds 
and  sound-compounds  are  uttered.    In  such  instances  we  nsually 
expect  to  find  morbid  processes  diffused  over  the  whole  corte|^| 
of  the  cerebrum,  while   the  deeper  ganglionic  centres   of  th^^ 
corpora  striata,  optic  thalami,  corpora  quadrigemina,  etc.,  still 
perform  tlieir  functions.     In  partial  loss  of  memory  of  the  intel- 
ligence and  speech  the  cause  may  be  twofold  :  either  there  exist 
more  or  less  trilling  dilfused  lesions  of  the  cerebral  cortex  through 
which   only  the  looser  and   not  the  firmer  functional  concate- 
nations of  ganglion -eel  la  are  jarred  or  broken,  or  there  are  severj^| 
circumscribed  injuries  of  the  cortical  substance  by  which  tlie^^ 
sensory  or  motor  circles  which  close  these  or  those  chains  of  coi 
ceptions  of  words,  are  ruptured. 

That  the  memories  of  early  days  are  less  easily  lost  tha 
those  of  a  riper  agp,  in  cases  where  the  ymwers  fail  in  advauee 
life  {amnesia  senilis),  is  easy  to  understand.     Not  only  is  thoj 
brain  in  j'outh  more  capable  of  receiving  impressions  than  in  ok 
age,  but  the  recollections  of  that  time  will  pass  far  more  fi 
quently  across  the  mind  than  those  of  later  years. 


Even  the  [iIiysiciaiiB  of  early  classic  times  had  noticed  the  lose  of  memory  for 
words  through  sickness  and  injury — Hippokrates,  Gali-iius  (in  several  places),  Plin 
(Ilist.  natur.  Lil).  VII.  §  20),  and  others.    Seheiikiua  (Obs.  med.  Lib.  VIL  p.  480.  Luj 
dnni,  1585)  was  the  first  to  notice  the  conTnctiou  of  loss  of  speech  and  of  mtmo; 
for  words  with  affcctioDs  of  the  brain,  and  that  loss  of  speech  could  exist  witho 
panilyBis  of  the  tongue.    Gesner  (Sammlungen  von  Beobachtungcn  in  der  Arznd- 
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gelehrtheit,  N6rdl.,  1772.  II.  107),  wus  the  first  to  describe  aphasia  nndcr  the  nauio 
of  tpeech  amnefin,  and  Alex.  Crltliton  (An  inquiry  into  the  N:iture  and  Origin  of 
Mentiil  DtTniijj;vment.  Ltuidon,  1708.  T.  I.  |).  yii"),  under  the  title  Diseases  of  the 
Memory,  as  a  special  disturhance  of  the  niimory.  Most  physicians  of  the  hist  Rnd 
beginning  of  this  century  grouped  nil  the  furras  of  loss  of  speech  together  under  the 
name  alulia,  and  dcult  with  it  together  with  aplmnia,  fnini  which  they  only  gradu- 
ally learni'd  to  sepanue  it.  The  expression  aidia  is  used  by  Delius  as  early  as  1775, 
in  an  article  "  Dc  alalia  ct  aphonin  (Nova  acta  natui-ie  curitworuni.  T.  VII.  obs. 
XVIII.  Norimb.,  1757).  According  to  IIummuDd  (New  York  Med.  Record,  March 
1,  1871.  p.  I),  an  Americau  pliysieian.  Rush,  whs  tlie  first  to  distinguish  between 
different  foruis  of  aphasic  disturbances  of  speecli  in  the  following  rather  rough 
way:  1.  Forgetting  of  names  and  words  of  every  kind.  2.  Forgetting  of  names 
and  word-o,  with  substrtntiun  of  others  totnlly  diiTereut,  which  have  no  relation  to 
the  first,  'i.  Forgetting  the  name  for  n  thing  in  the  mother-tongue  wliilc  the  name 
for  it  in  a  strange  or  dead  language  is  easily  found.  4.  A  converse  relation  to  No. 
8.  Dr.  Seandellu,  an  Italian,  who  died  in  New  York  in  1789,  spoke  during  his  ill- 
ness first  only  English,  then  only  French,  and,  on  the  day  of  his  death,  only  Ilalinu. 
5.  Furgettin;:^  of  worils,  but  not  of  the  letters  composing  llieni.  A  case  of  a  clergy- 
miin  is  rpinted,  who  was  obliged  to  spell  words  in  order  to  render  himself  intel- 
ligible. U.  Forgetting  how  the  cointnoQest  words  ore  apelted.  7.  Forgetting  names 
and  ideas,  but  not  numbers. 


CHAPTER  XI. 


I 
I 


Co-ordination  of  Moremcats. — Impelling  and  Restraining  Forces. — Ooltz's  Croaking 

Experiment. 

The  ganglionic  centres  of  which  the  nervons  systern  is  oora- 
posod  ate  as  mujh  registering  as  reguluting  apparatuses,  Tliey 
enable  US  to  recognize  extHViutl  thing:i  in  tlm  form  of  images  and 
conceptions,  which  leave  behind  their  impressions,  and  to  give 
expivssion  to  this  cognition  hy  indicative  movements  suitable  to 
the  images  and  conceptions.  What  we  call  on-ordination  of  vioee- 
mentu  is  alwa3's  accomplished  by  tlte  preforinnd  centra!  anatomi- 
cal nu'cliaiiisms  according  to  the  laws  of  conduction,  coUection, 
and  transference  of  stimuli.  But  Ihe  fntictional  combination  of 
the  ganglion-cells  in  tliesi'  centres  is  only  in  ])art  existent  at  birth, 
as  for  instance,  that  for  breathing,  tlie  cardiac  movements,  swal- 
lowing, etc.,  and  that  for  the  instinctive  cleverness  of  animals 
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wliicli  ig  nowadays  regarded  as  inlierUed  from  progenitors  who 
]»ad  first  to  acquire  it  tlicinst'lvi's.  Most  of  our  liumaa  move- 
jnonts,  however,  ai'e  learned  bij  jjractice. 

But,  however  co-ordiuatioii  is  originally  provided  for,  we 
find  stimuli  acting  at  one  time  with  Impdlent,  at  another  with 
Tf'slrnining  force.  Running  paj-allfl  with  all  reflex  and  volun- 
tary acts  there  are  constantly  actual  and  [suppressed  movements. 
It  is  not  yet  ascertained  whether  tlu-re  exist  special  motor  impel- 
lent and  special  resti-aining  mechanisms,  but  it  appears  probable 
that  the  siinie  apparatuses  provide  for  both  impulse  and  check, 
and  that  it;  is  merely  a  question  of  tlie  measure,  origin  and  direc- 
tion oC  the  stimulus  influencing  them,  what  result  follows. 

The  celebrated  croaklufj  cxperlmeid  of  Goltz  tiirows  very 
considerable  light  iipon  the  varj'ing  pku'  of  impellent  and 
restraining  forces  upon  the  ganglion-cells  functionally  combined 
for  co-ordinated  movenients  of  expression.  Here  we  see  that  in  the 
respiratory  and  voice  centre  there  is  a  bond  established  between 
the  ganglion-cells  of  the  respiratory  and  vocal  apparatuses,  and 
that  this  ^''CToakiufj  centre^''  may  be  roused  to  activity  at  one 
moment,  or  checked  at  another,  according  to  the  wish  of  the 
experimenting  physiologist.  This,  to  be  sure,  tin-  latter  can  only 
bring  about  by  depriving  the  frog  of  tliat  organ  which  gives  this 
very  lowly  organized  animal  tin-  power  of  manifesting  its  will 
clearly  in  relation  to  the  human  will.  As  long  as  the  frog 
posst^sses  a  brain  it  does  not,  as  a  rule,  croak  whether  we  stroke 
its  back  much  or  little.  As  soon,  however,  as  the  cerebrum  is 
cut  away  above  the  corpora  quadrigemina,  every  soft  stroking 
of  its  back  evokes  a  croak.  But  if  one  of  ^its  h^gs  be  now 
pinched  or  ligatured,  no  amount  of  stroking  will  call  forth  a 
croak.  By  a  roundabout  way,  however,  we  may  even  cause  a 
frog  with  an  uninjured  brain  to  croak  or  remain  silent,  just  as 
W(i  will.  If,  for  instance,  we  plarw  him  on  a  warm  summer  even- 
ing in  his  native  swamp  and  among  his  kind,  ho  will  very  soon 
commence  to  utter  the  well-known  note  expressive  of  quiet 
enjoyment ;  but  if,  after  a  moment,  we  throw  a  stone  into  the 
water  near  him,  he  will  cease  with  the  rest  to  give  forth  any 
sound. 

Far  be  it  from  us  to  compare  the  miserable  will  of  a  frog  with 
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the  glorious  will  of  man,  but  the  physiological  principle  of  move- 
ment springing  out  of  feelings  and.  motives  holds  good  in  regard 
to  tile  bi-aiu  of  the  frog  as  nmeh  as  to  that  of  man,  only  that 
everything  in  the  former  is  far  simpler  than  in  tlui  latter.  Condi- 
tions of  cerebral  excitation  causing  a  feeling  of  comfort  and 
enjoyment  lead  a  frog  to  croak  with  unvarying  monotony  on 
one  evening  as  on  another.  The  same  condition  of  cerebral  ex- 
citation in  man  draws  from  his  organs  of  voice  the  most  diverse 
forms  of  joyful  song  or  pleasant  words  of  banter;  but  if  sad  news 
be  announced,  both  song  and  joke  are  silenced  until  perhaps  a 
cheering  word  is  spoken  in  the  circle  and  the  same  joyful  frame 
of  mind  is  restored. 

All  human  education  tends  to  the  control  of  the  congenital 
and  acquired  reflexes  by  intelligent  and  rational  motives.  The 
inner  impellent  and  restraining  processes  witlidraw  themselves 
from  our  observation.  The  external  means  are  training  by  ad- 
monition, example,  and  punishment,  by  motives  of  policy, 
equity,  morality,  and  many  others.  The  schools,  the  state,  and 
the  church  emulate  each  other  in  modifying  our  natural  reflexes. 
Up  into  the  highest  spheres  of  free  will  we  may  trace  the  con- 
stunt  struggle  between  impellent  and  restraining  forces,  between 
low  but  strong,  sensuous  and  high  ideal  but  slowly  p<metrating 
motives.  The  will  whicli  creates  free  men,  heroes,  and  martyrs, 
grows  strong  by  degrees  only,  for  our  emotions  and  impulses  are 
(constantly  threatening  to  break  through  all  restraint,  like  wild 
beasts.  Sometimes  the  intuition  of  a  movement,  aye,  or  even  the 
conception  merely  of  it,  will  allure  from  the  recesses  within  us 
reflex  gestures,  expressions  of  feature,  words  and  sentences,  to 
our  great  dismay  and  sometimes  prejudice.  And  in  cases  where 
feelings  and  desires  gain  the  upper  hand  through  morbid  excita- 
tion, and  wild  mania  sits  supreme,  then  all  the  barriers  of  will 
iwa  broken  down  and  speech  unrestrained  becomes  a  toy  of  the 
storms  of  emotional  feeling. 
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CHAPTER  XII. 


Speech  aarl  ConsciouBaess. — Dt;libcration, — Readiness  of  Speech. 


The  inteHectual  contents  of  our  hcin^t;  slumbers  unconscious 
in  our  nuMiiory  imtil  tlirown  into  vibnitiou  by  some  vigorous 
slioc'k  from  without  or  within.  Tlie  vibration;?,  howt'ver,  take 
place  in  sut'li  a  manner  that  out  of  t!ie  whole  undulating  sea  of 
thought  onl}'  the  highest  waves  rearh  the  ri  nun  I  field  of  the  con- 
sciousness ^Wundt),  aU  the  remainder  moving  on  uuconsciously 
in  hidden  deeps.  And  even  tho  loftier  wavosj  which  do  reach  tlie 
visual  field  of  our  mind  are  not  all  presented  to  us  at  the  same 
time  with  equal  distinctness.  "Wave  after  wave,  as  it  traverses 
the  field  of  vision^  is  always  only  perceived  in  one  point  alone, 
the  me fiial  focal  point,  with  all  the  vividness  of  perfected  con- 
sciousness. 

Steinthal  proposes  to  term  as  "vibrating"  all  tliose  tincoji-i 
scioffs  conrpptions  called  into  motion  within  the  deeper  recesses! 
of  our  being,  in  the  discovery  of  which  subsi'quently  an  analyz- 
ing judgment  versed  in  the  secrets  of  psychological  life  may 
Boraettmes,  but  not  always,  he  successful.  These  he  contrasts, 
on  the  one  hand,  with  the  motionless  unconscious  conceptions 
asleep  and  hidden  in  the  memory,  and  on  the  other,  with  the 
conscious,  those  whiirh  to  a  certain  extent  visilily  give  tlie  start  to 
a  wliole  series  of  movements.  With  equal  right  three  conditions 
of  sensation  may  be  distinguished,  and  we  may  speak  of  motion- 
less, vibrating,  and  conscious  sensations.  We  shall  come  later 
on  fChap.  XIX.)  to  the  more  detailed  consideration  of  the  rela- 
tion of  thinking  and  sensation  to  consciousness. 

In  speakijig,  reading,  and  writing  there  always  run  parallel 
with  one  another  conscious  and  unconscious  sensations  and  con- 
ceptions, and  there  is  reason  to  believe  that  the  mass  of  tbtj 
merely  vibrating  is  always  in  excess  of  the  conscious.  This  holds 
gooti  just  as  well  for  the  operations  of  diction  as  it  does,  though 
to  a  greater  extent,  for  those  of  articnlation.  Hence,  it  is  not  so 
wonderful  as  it  would  at  first  seem  that  individuals  fully  sensi- 
ble of  what  they  wish  to  say  are  yet  unable  to  find  the  word 
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'  they  seek,  or  that  paralyzed  persons  in  uttering  the  words  which 
they  have  learned  as  a  whole,  and  not  letter  by  letter,  or  accord- 
ing to  syllfiblea,  cannot  control  such  syllables  or  the  several 
letters,  some  of  which  may  be  lacking  or  find  their  way  into  a 
wrong  position  or  at  a  wrong  moment,  like  a  team  of  unruly 
horses. 

,  Should  impressions  work  sufficiently  powerfully  to  give  a 
shock  to  the  whole  being,  the  inner  excitation  must  be  reduced 
more  or  less  in  intensity  in  some  way  so  as  admit  of  deliberation ; 
otherwise  we  have  the  phenomena  before  us  described  by  the  old 
poet  in  the  words"  vox  fnucibus  hgesit."  If  merely  single  groups 
of  conceptions  of  the  being  be  called  upon,  the  extent  to  which 
they  were  set  in  motion  will  reflect  back  with  such  force  of  feel- 
ing upon  the  being  as  to  awaken  its  interest  and  produce  a  read- 
iness to  follow  up  the  thoughts ;  and  to  clothe  them  in  words  will 
depend  upon  the  age,  sex,  nation,  religion,  rank,  culture,  etc., 

[of  the  individual.  This  is  known  as  readiness  of  speech^  and  is 
a  matter  both  of  feeling  and  of  the  intelligence. 


CHAPTER  Xin. 

Emotional  Readlncsa  of  Speech. — Hutnor  and  Disposition.— Mental  Readiness  of 
8peech. — Collcctcdness. — The  Speech  of  the  Emotionally  Disturbed  and  of 
the  Inuine. 


Let  us  now  examine  more  minutely  the  inner  preparatory 

^ processes  of  speech  which  present  themselves  always  either  only 

partially  or  not  at  all  to  our  consciousness,  and  are  also  only 

partially  subject  to  our  will. 

The  inlluenceof  the  state  of  the  feelings  or  the  humor  upon 

jh  is  well  known,    A  pleasant  event,  an  eventful  day,  or  a 

mot  spoken  in  the  family  circle,  loosens  the  thoughts  and  the 

jngue,  puts  us  in  good  humor  and  disposed  to  chat,  to  dis- 

'coarse,  or  to  propose  a  toast.     Thoughts  and  words  present 

themselves  to  us  as  though  by  inspiration.     On  the  other  hand, 

vexatious  events,  depressing  circumstances,  the  want  of  tact  on 

the  part  of  a  friend,  feelings  of  moral  wretchedness,  put  us  out 
VOL.  XIT.— 40 
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of  liumor  and  render  us  indisposed  to  speech  and  check  the  cur- 
rent both  of  thoughts  and  words. 

Intellectual  preparation  takes  place  by  collededn^ns  or  cfm- 
cenlrnliiyn  of  the  atiadion.  If,  for  instance,  we  are  absent, 
incapable  of  collecting  ouj'selves  on  account  of  some  uufortnnate 
eensatioii  or  conception,  both  oar  thoughts  and  speech  are 
embarrassed  ;  we  are  in  constant  danger  of  making  slips  in  sen- 
tences, words,  syllables,  and  letters. 

Perhaps  a  glass  of  wino  or  a  cup  of  tea  may  put  us  into  the 
right  humor  for  speaking.  They  act  like  grease  on  an  axle; 
thonghrs  and  words  roll  forth  smoothly  and  lightly  in  the 
boldt'st  periudfi  and  most  daring  forms  of  speech,  whereas  jnst 
before  we  maj'  have  been  struggling  laboriously  for  a  mode  of 
presenting  our  thoughts.  The  same  may  be  observed  in  the 
commencement  of  fever  and  in  the  earlier  stages  of  mania.  It 
is  true  the  unwonted  coloring  and  the  warmth  of  expression 
may  strike  us,  the  motiveless  exaltation  of  feeling  appear 
8ti-ange  and  puzzling,  as  long  as  we  do  not  recognize  the  sick- 
ness ;  bat  the  material  quality  of  the  utterances  and  their 
rhetorical  form  cannot  but  be  recognized  as  good,  and  even  p«^ 
haps  more  than  usually  appropriate.  Then,  with  the  increase 
of  the  sickness  and  excitement,  confused  images  and  wild  flights 
of  ideas  take  the  place  of  the  bold,  but,  witli  all  their  rapidity, 
still  orderly  trains  of  images  and  thoughts,  and  we  have  poly- 
phrasia ;  or,  again,  in  the  case  of  those  of  a  lower  order  of  intel- 
lect, with  trivial  minds,  talkatiecness^  or  lofforr?t(ta,  may  regu- 
larly degenei-ate  into  senseless  Ungual  deliriuvi.  Eventually  it 
may  come  to  this,  that  words  and  articulated  sounds  no  longer 
suffice  for  the  wild  pressure  of  feeling  in  which  the  masses  of 
conceptions  in  the  maniac  whirl  along  chaotically,  and  the 
patient  shouts  inarticulate  sounds  night  and  day  ;  and  even 
when  the  hoarse  voice  fails,  the  effort  is  still  made. 

Conversely,  the  miseries  of  dyspepsia,  or  those  following 
the  abuse  of  alcohol,  may  hinder  lamentably  the  wheel-work  of 
thinking  and  speaking.  When  an  individual  in  such  a  condi- 
tion is  obliged  to  think  out  an  idea  or  to  deliver  an  already  well- 
considered  s]ieech,  he  requires  a  far  greater  expenditure  of  force 
of  will  than  usual,  and  a  consequently  almost  ])ainful  strain  i^n 
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tlie  brain,  resulting  in  extreme  fatigue  of  tlie  latter ;  and  even  so 
le  only  liulf  attains  his  object.  The  thread  threatens  every 
niomfiit  to  sna]) ;  the  propter  word,  presenting  itself  as  if  in 
mockery  a  moruent  before,  vanishes  the  instant  it  is  needed,  and 
another,  perhaps  resembling  it  in  sound,  but  differing  in  sense, 
forces  itself  on  us,  producing  an  unexpected  contrast  perhaps, 
which  is  greeted  by  the  mischievous  audience  with  peals  of 
langhter.  Th«m  the  speech  drags  on  hopelessly,  like  a  heavily 
laden  wagon  with  worn-out  axle-trees,  on  a  rough  road. 

k  It  is  in  a  precisely  similar  manner  that  those  sunk  in  melan- 
choly experience  a  difficulty  in  speech  at  times  almost  painful. 
They  answer  slowly,  speak  low,  in  a  tedious  monotone,  or  trem- 
ulously, sometimes  stop  in  the  middle  of  a  sentence  or  word, 
and  repeat  themselves.  In  some  extreme  cases  of  melancholy 
the  patient  may  only  prepare  to  speak,  without  really  bringing 
out  a  sound,  or  in  other  cases  the  power  to  make  even  the 
attempt  fails  him,  and  he  sits  motionless,  dumb,  and  brooding. 
Just  as  humor  is  strongly  influenced  by  morbid  and  unusual 

''conditions  of  the  body,  so  also  is  the  mental  readiness.  If  the 
whole  being  of  a  maniac  be  lilled  with  wild  ideas,  his  feelings, 
perceptions,   desires,    and  conduct  will  be  all  determined   by 

Lthese,  and  voice  and  speech  are  changed,  as  his  being  itself  is 

'changed.  The  patient  commands  where  he  was  before  accus- 
tomed to  obey,  endeavors  to  ti-ach  where  he  formerly  sought 
instruction,  contradicts  what  tie  would  at  another  time  have 
affirmed.     He  speaks  in  the  language  of  holy  writ,  d<>(;lain)s  in 

i^hyme  and  verses,  mutilates  foreign  languages,  or,  mayhap, 
sreates  a  new  language  for  himself,'  with  new  symbols  and 
words  for  the  new  feelings  and  conceptions  of  his  inner  being. 
Again,  he  may  employ  old  words  and  signs  in  another  sense, 
rir-ndering  himself  quite  unintelligil>le.  Occasionally  it  is  only 
those  perceptions  and  con<!eptions  congruent  with  the  manifi 
which  produce  a  perverted  manner  in  an  insane  person  ;  so  long 
as  we  do  not  touch  upon  his  idee  fixe,  he  speaks  quietly  and 
intelligenrly ;  but.  the  moment  we  strike  the  keys  which  lead  to 


'  Conf.  fineU,  Uobcr  die  verinderte  SpnichweiBe  und  die  Bilduag  neuer  Worter  and 
laadiQcke  ini  Wahnsinn.  Allg.  Zcitschrift  fiir  pRjchiatrie.  Bd.  J>.  1853.  S.  11.  11. 
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the  false  chords  in  the  scale  of  his  ideas,  nonsense  bursts  forth, 
and  his  demeanor,  voice,  gestures,  and  words  are  perverted  at 
once. 

While  in  the  deranged  individual  the  being  is  only  altered, 
the  mental  constitution  differently  conditioned,  compounded  of 
new  elements  of  feeling  and  conception,  which  are  still  in  com- 
plete readiness  and  capable  of  expression  even  with  wit  and 
acuteness  {folie  raisoitiuude),  it  is  otherwise  with  the  d^vicnicd. 
Here  the  whole  being  is  actually  shaken  in  its  constitution  or 
quite  fallen  into  decay,  and  the  mental  readiness  is  more  or  lesa 
annihilated,  like  the  effectiveness  of  a  routed  army.  Di 
dered,  unconnected  conceptions  hurry  hither  and  thither  ac 
the  overclouded  field  of  the  consciousness,  like  the  wreck  of  the 
shattered  intellect. 

In  the  toeaJc-mindedy  finally,  there  is,  to  be  sure,  a  personality 
still  in  existence,  but  a  weak  one,  poorly  furnished  with  only 
the  coarsest  sensuous  feelings  and  scanty  conceptions,  only 
reacting  readily  to  very  intense  impressions,  and  then  merely 
with  sluggish,  duU,  almost  meaningless  gestures  and  rough 
words  ;  or,  again,  when  it  reacts  easily,  lapsing  into  fatuoas, 
nonsensical,  and  often  disconnected  utterances.  Lastly,  in  the 
complete  blank,  as  regards  emotion  and  thought,  of  the  wJioUy 
idiotic^  the  capacity  of  expression  is  gradually  completely 
extinguished ;  where  nothing  is  any  longer  present,  thei-e  also 
nothing  can  be  placed  in  readiness  any  more,' 


'  Coaf.  the  handbooks  of  mental  diseiutes,  eapeoiallj  J.  Spitbnann,  Diagnoatik  dfsr 
Ckiateakrunkbeiten.  Wien,  18^5.  3.  20.  100.  u.  a.  a.  O.  Etquirol  (Troitd  des  tnalad. 
ment.  T.  IL  p.  233)  distinguished  between  seroral  kinda  of  mental  weiUcneu  on  tbt 
criterion  of  speech  alone.  In  imbecility  of  the  first  atag«,  speech  ia  free  &nd  flnent;  is 
that  of  the  aecand  kind,  lem  eoa;,  and  the  fand  of  Trords  poorer.  In  the  first  atage  of 
trae  idiotcy.  the  idiot  has  only  command  over  abort  words  and  aent«noea;  ia  fbs 
Moood,  only  over  one-^Uable  words ;  in  the  third,  evecT-  artioalat«  expreauoo  is  loat. 
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DEVELOPMENT  OF  AKTIOULATION 


CHAPTER    XIV. 


The  Development  of  Articulation  in  the  Child. — The  Significance  of  Botmda  in  the 

Word. 

The  performance  of  speech  is  dependent  on  the  power  of 
articulation  and  diction.  Let  us  then  inquire  more  minutely 
into  the  inner  mechiinism  of  both  acts,  and,  in  the  firat  place,  of 
articulation. 

By  articulation  we  understand  the  sum  total  of  the  inner  and 
outer  movements,  by  which  words  as  articulated  sound-com- 
pounds are  formed,  independently  of  the  ideas  conveyed  in  them. 
The  articulations  of  words  are  their  syllables,  which,  however,  are 
[as  a  rule  anything  but  the  simplest  elementary  sounds :  they 
'  are  themselves  compounded  of  If  tiers,  of  towels,  and  of  conso- 
nanls. 

Now,  as  articulation  is  an  acquired  power  and  consissts  of 
co-ordinated  movements  mastered  by  practice,  we  must  in  the 
first  place  inquire  how  loe  come  itd^  possession  of  it.  Three 
periods  of  development  may  be  distinguished. 
I  1.  Within  the  first  four  months,  and  about  the  time  at  which 
the  earliest  movements  of  prehension  commence,  children  when 
in  a  good  humor  frequently  give  vent  to  their  feelings  of  joy  ia 
various  sounds  not  prompted  by  those  around  them.  This  "lisp- 
ing of  infants"  consists  chiefly  of  lip-sounds  and  vowels,  but 
also  of  Unguals  and  palatal  noises.  We  hear  partly  the  well- 
known  sounds  of  our  alphabet,  but  not  yet  in  the  firm  and  clearly 
defined  form  which  they  asstime  later  ;  and  partly  other  strange 
noises  almost  incapable  of  being  rendered  in  our  letters,  Bounds 
of  sputtering,  hissing,  growling,  and  clucking,  etc.,  e.  g.,  pf,  pfi, 
fbu,  tl,  dsi,  qr,  etc.,  etc.  These  are  only  accidentally  and  loosely 
combined  with  one  another,  as  a  rule.^  These  earliest  utterances, 
which  I  may  be  allowed  to  call  the  savage  sounds,  are  of  purely 
rejlex  nat^^re.  They  are  the  outcome  of  the  same  muscular 
iinpulse  which  leads  infants  to  fumble  about  with  their  hands 
and  kick  with  their  feet,  thus  paving  the  way  for  prehension  and 
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walking.  They  may  be  regarded  as  those  primal  gonnds  with 
which  man  has  been  endowed  from  the  commencenient  of  his 
existence  on  earth,  from  wliich  have  been  elaborated  in  the 
coui-se  of  countless  generations  those  other  sonuds  wliick  alpiia- 
bets  of  the  existing  languages  contain.  It  would  be  interestlDg, 
but  would  lead  us  too  far.  to  inquire  why  different  peoples  have 
cultivated  or  rejected  different  sounds  ;  why  the  Hottentots,  for 
instance,  have  retained  so  many  of  the  clumsy  and  hideous 
gutturals. 

9,  Later,  when  the  child  by  listening  learns  to  dlstingmsb 
tones — at  that  time  when  it  is  learning  to  grasp  things  with  the 
hands  and  to  creep  about  with  its  feet,  and  at  which  the  impulse 
towards  imitation  presents  itself  with  its  whole  original  force— 
these  savage  noises  are  gradually  crowded  out  by  the  conpett- 
Honal  sounds  of  the  national  laiiffuage.  It  is  probably  due  10 
an  early  awakening  of  the  musical  sense'  that  children  take  ifi 
and  reproduce  the  vowels  and  diphthongs  in  those  words  which 
the}'  hear  before  they  imitate  the  consonants.  This  iuiitaiion, 
however,  cannot  be  said  to  correspond  to  a  comprehension  of  the 
words.  They  understand  certain  of  them  without  imitating 
them,  and  imitate  many  without  understanding  them.  The 
great  difference  between  comprehension  and  conception,  on  the 
one  hand,  and  articnlation  on  the  other,  presents  itself  to  us, 
therefore,  as  an  object  wortliy  of  study  even  at  the  very  com- 
mencement of  the  development  of  speech. 

These  earliest  clearly  articulated  sounds  are  yet  of  a  very 
simple  kind.  The  child  expresses  its  joy,  amazement^  dislike, 
and  so  on,  with  an  a,  aa,  ho,  n,  da,  etc.,  etc.  These  are  pure 
reflexes  of  feeling  or  interjections.  The  imitalice  sounds  aw 
the  well-known  baba,  bebe,  dada,  mamma,  dodo,  dnda,  atta,  etc., 
which  nurses  are  over  and  over  again  repeating  to  their  little 
charges.  But  at  first  the  child  does  not  connect  any  distinct 
idea  with  the  words  mamma  and  papa;  it  imitates  the  sound 
only  as  an  acoustic  picture,  and  only  by  degrees  commences  to 
intertwine  the  sense  with  it  which  the  nurses  have  intended.  It 
is  not  witliout  interest  to  note  that  children  seem  to  have  a  strong 


'  SigiBmund's  bo;  M.ng  melodies  wilh  his  father,  and  imitMed 
tbe  higher  octaves  be'vre  be  imitated  words.  (A.  a.  0.  &  118.) 
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inclination  to  repeat  syllables  of  similar  sound  two  or  more  times 
over,  or  to  combine  syllables  in  inverted  order,  as  adda,  oddo,  or, 
again,  arrang«^  one  after  another  such  as  luive  a  resemblance  in 
ring,  as  binibani,  ticktack :  this  may  probably  depend  upon  the 
musical  sense. 

The  enjoyment  of  imitation  awakes  at  different  period?  in 
different  children,  and  their  powers  in  tliis  respect  are  just  as 
various.  At  tirst  the  mimical  words  of  children  have  only  a  very 
faint  resemblance  to  those  spoken  around  them,  and  are  mostly 
only  understood  by  the  members  of  tlie  child's  family  ;  but  im- 
provement takes  place  in  this  respect  with  ever  increasing  rapid- 
ity. Highly  endowed  children  sometimes  acquire  considerable 
facility-  before  tlie  termination  of  the  first  year.  Otliers  again  only 
manife.st  a  pleasure  in  articulate  speech  in  the  second  half  of  the 
second  year,  or  even  later,  and  then  only  make  very  slow  progress. 
8.  At  a  third  stage  of  its  development  the  child  learns  to 
associate  certain  definite  objects  with  the  words  acquired  by 
practice,  which  are  then  gradually  worked  up  into  intelligent 
conceptions.  Then  for  the  first  time  speech  becomes  an  expres- 
sion of  thought,  interjection  and  onomatopoesis  are  elevated  into 
true  diction.  It  often  occurs  that  a  child,  after  using  a  word  for 
a  long  time,  suddenly  becomes  aware  of  its  true  significance,  and 
that  marvellous  amalgamation  of  conception  and  verbal  expres- 
sion takes  place,  the  commencement  of  intelligent  language.  At 
this  stage  for  tlie  first  time  the  child  creates  out  of  itself,  like  the 
earliest  inhabitants  of  the  earth,  certain  onomatopoetica  of  things 
perceived  which,  however,  must  soon  give  place  to  the  language 
f  custom.'    In  all  cases  children  display  a  greater  readiness  of 


^  K  boj  of  one  aud  a  half  years,  whom  I  observed  almost  daily,  and  who  was  jast 
beginnings  to  learn  a  few  intelligent  words,  e.  g.,  papa,  mama,  botto  (for  borae).  and 
the  demonittrative  "  da,"  whiob  he  accompanied  with  an  indicative  gesture  of  the  finger, 
greeted  every  rolling  object,  balls,  coins,  balls  of  cotton,  tead-penoils,  etc.,  with  the 
ejaculation  '"Golloh!"  This  is  an  intuition -reflex  in  the  form  of  a  sound-metaphor. 
"  Goll  "  imitates  not  only  the  noise  of  a  rolling  body,  but  also  rolling  movement  by  a 
similar  one  of  the  tong^uc.  The  additional  "  oh  "  appears  to  be  on  exclamation  of  wonder. 
A  step  further  and  "golloh  "  might  become  oa  "goU  "  a  root-word  expressive  of  rolling 
movement.  Conf.  a  similar  observation  by  iS'^nn/A^/,  Abriss  d.  Sprachwiaseiuich.  1871. 
8.  ^2.  A  girl  of  one  and  n  half  yaarn  imitateu  in  tbia  case  all  rolling  tnorementa  with 
the  exclamatiouB  '*  lulula,"  "  buluio." 
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comprehension  for  the  usual  onomatopoetica  of  the  nursery,  as 
for  instance,  wauwaa,  miau,  etc.,  than  for  the  custoinarj  indica- 
tive expressions  of  the  popular  language.  At  this  period  the 
•work  of  development  of  articulation  proceeds  uninterruptedly 
and  hand  in  hand  with  that  of  diction. 

From  this  description  of  the  diivelopraeut  of  articulation  in 
the  child,  it  would  appear  that  the  human  being  at  first  produces 
simple  sounds  and  combinations  of  sounds  of  a  still  indefinite 
and  more  or  less  accidental  charac;ter,  by  a  kind  of  innw 
impulse.  He  then  learns  to  form  these  more  accurately,  and  then 
passes  gently  upward  from  the  simple  to  the  compound,  from 
the  easy  to  the  difficult,  always  admitting  that  there  is  a  great 
difference  in  both  individuals  and  peoples.  What  we  articu- 
late without  difficulty  offers  an  insurmountable  obstacle  to  the 
South  Sea  Islander,  whose  language  possesses  a  very  limited 
fund  of  sounds. 

It  would  appear  that  Steinthal's  statement  cannot  be  quite 
correct,  that  we  never  in  our  lives  have  learned  single  isolated 
sounds  which  we  have  combined  later  on  in  speaking,  but  that 
we  have  always  listened  to  whole  words.  This  liolda  good  only 
for  the  acquirement  of  the  popular  language,  and  even  here  not 
completely.  The  fact  of  learning  the  popular  language  is  always 
preceded  by  practice  in  the  savage  sounds  and  nursery  talk, 
which  only  employs  syllables  and  combinations  of  syllables*,  and 
constantly  appeals  in  the  most  attractive  way^  to  the  congenital 
musical  and  onomatopoetic  feeling.  Later  on  an  etymological 
and  grammatical  feeling  springs  up  which  is  not  congenital,  but 
the  result  of  education,  and  this  in  its  turn  takes  the  lead. 

But  that  evt^n  in  learning  the  popular  language  each  sound 
and  each  syllable  has  its  own  special  worth  in  verbal  expression, 
is  shown  by  the  method  which  is  found  most  successful  in  oar 
public  schools.  Here  children  are  made  to  break  the  words  pho- 
netically and  to  spell  them  and  form  them  into  syllables,  in  order 
that  a  correct  pronunciation  of  the  words  and  the  component 
parts  of  ea{;h  may  be  fixed  on  the  memory.  Later,  we  stamp  on 
our  memories  the  words  of  foreign  idioms  with  more  ease  by 
pronouncing  them  aloud  syllable  by  syllable.  Moreover,  it  is  a 
matter  of  experience  that  aphasic  persons  may  be  placed  again 
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in  possession  of  their  powers  of  speech  by  being  tauglit  to  spell  ^ 
and  form  sj'Uables.'  Finally,  the  study  of  articulatory  disturb- 
ances of  speech  teaches  us  that  the  fornuition  of  It'ttcu's,  their 
union  into  syllables,  and  the  combination  of  syllables  into  words, 
are  separate  functions.  These,  although  in  spealdng,  as  a  rule, 
they  go  together,  and  although  they  arc  acquired  at  the  same 
time,  may  nevertheless  be  separately  affected  by  disease,  and  they 
possess  consequently  a  mutual  independence  due  to  their  differ- 
ent organic  mechanism.  It  is  just  as  in  dancing,  which  consists 
of  a  series  of  elementary  forms  of  movement^  Hexion,  extension, 
abduction,  adduction,  bending,  etc.  These  imply  for  each  a  spe- 
cial co-ordinative  spinal  centre,  and  they  again  may  arrange 
themselves  into  higher  movement  units  of  ever  increasing  com- 
plexity (as,  for  instance,  the  separate  figures  of  the  "  fran<;aise  ") 
■which  are  governed  as  to  theii'  extent  and  duration  by  higher 
co-ordinative  centres  situated  in  the  bi*ain.  There  is  just  this 
difference  apparently,  that  in  speaking  we  must  only  seek  the 
lowest  articulation  centres  in  the  basal  ganglia  of  the  brain, espe- 
cially in  tlie  medulla  oblongata  and  in  the  spinal  cord,  only  so 
far  as  the  centres  of  the  formation  of  voice  and  respiration 
extend  into  it.  For  the  sake  of  clearness  let  us  glance  for  a 
moment  at  those  dislm  bailees  of  articulation  more  commonly 
observed. 

Stammerlnff  consists  in  an  incapacity  to  pronounce  the  let- 
ters projM-rly,  while  in  s/fttlerutf/  there  is  temporarily  a  s])asmo- 
dic  inability  to  vocalize  certain  sounds,  especially  the  ex[>losive 
consonants.  Although  the  stutterer  is  able  to  produce  all  the 
letters  separately,  he  is  unable,  on  account  of  the  difficulty  of 
vocalizing  them,  to  combine  them  all  so  as  to  form  syllables.' 
The  stammerer  suffers  from  alalia  or  anaTthria  literalis,  the 
Btutterer  from  alalia  or  anarikria  syllaharis  spasmodica. 

In  stumbling  over  syllables  there  is  no  more  inability  than  in 
stuttering  to  form  sounds  correctly,  nor  is  there  want  of  power 
to  vocalize  consonants,  but  the  stumbler  so  tosses  the  letters  and 


'  Conf .  an  instmctive  ca«e  by  Schmidt  {AUg.  Zeitsoh.  f.  Psychiatrie.  Bd.  27.  8. 804). 
An  aphutic  patient  was  only  able  to  comprehend  written  and  Rpokcn  words  when  sepa- 
rated into  tlieir  component  lotters  and  syllablea,  and  learned  to  apflak  once  more  by 
epellin^;  over  aud  formiDg  syllablea.     We  give  this  oaae  ia  Chapter  XXYL 
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Bjllahlpg  one  over  tlie  other  tluit  distorted,  words  are  produced- 
Fiiiidly,  the  alactkalhj  aphasic  person  is  able  to  form  the 
Bounds  and  .syllables  of  words  which  his  dictionary  still  contains, 
irreproachably,  and  they  are  frequently  very  difficult  to  articu- 
late ;  but  he  is  unable  to  group  tliese  sounds  and  sj'Uables  in 
any  other  way  than  just  to  form  such  solitary  words  as  he  retains 
of  all  his  former  store.  He  may  say  "katfe,"  but  not  "keffa '" 
or  "feka  "  or  "fake,"  as  was  the  case  with  one  of  our  patients. 

There  can  bo  no  doubt,  then,  that  the.  co-nrdi nation  of  miiscu 
lar  movemenls  to  produce  letters  is  a  diffcreid  function  a 
connected  with  central  apparatuses^  distinct  from  those  prod 
ing  syllables  and  words.  It  will  be  the  task  of  the  clinical 
physiologist  to  discover  these  different  central  apparatuses,  for 
the  experimentalist  has  no  means  here  of  elucidating  the  matter 
and  can  only,  at  the  very  most,  give  some  little  support  to  clini- 
cal observation.  ^H 

liefore  we  enter  upon  the  question  how  far  we  are  able  at  tn^^ 
present  day  to  do  justice  to  this  very  difficult  question,  let  as 
inquire  what  are  the  sensory  sources  of  co-ordiuative  excitation 
tlovviog  towards  the  motor  centres  of  speech. 


CHAPTER  XV. 


The  Sensory  Reflex  Sources  of  Phonetic  8[)cech,  and  the  Regulating  Sensorj  Prin- 
ciple of  Articulatioii. 


It  is  customary  to  regard  the  hearing  as  both  the  primary 
reflex  source  and  tlie  Tcrjulator  of  pko'uetic  speech.     But  tl 
view  as  so  ex]>ressed  we  must  discard. 

Laura  Bridgeman,'  whose  history  we  have  related  above,  k 
her  eyesight  and  hearing  about  the  end  of  her  second  year  when' 
she  was  beginning  to  talk,  and  in  consequence  soon  lost  the 
power  of  speech.     Now,  although  it  may  be  assumed  tliat  she_ 
retained  no  memory  of  sounds,  which  long  experience  teaches 


thi^J 
lo«H 


'  Vr.  Lieber,  On  the  vocal  soimds  of  Laura  Bridgmum,  Sraithaonian  ContiibntioD 
Washington.   Vol.  11.,  1851,  Art.  IL 
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is  the  rule  in  the  case  of  those  who  become  dt;a!-mutesso  early.' 
yet  she  was  able  to  piodut^e  a  imiltituile  of  sounds.  She  took 
the  greatest  pleasure  in  giving  utterance  to  these,  and  even  went 
so  far  occasinnaH}^  in  order  to  indulge  herself  in  noises  tu  her 
heart's  content,  as  to  lock  herself  up  wlien  her  teachers  endea- 
vored to  restrain  her  in  so  doijig.  These  were  in  fact  inar- 
ticulate, e.  g.,  a  kind  of  chuckling  or  grunting,  as  an  expression 
of  contentment,  wliilc  others,  e.  //.,  "ho-o-ph-ph,"  were  better 
formed  and  served  for  an  indication  of  astonishment.  Other 
sounds,  again,  she  elevated  to  the  dignity  of  names  and  bestowed 
them  on  certain  persons.  She  uttered  these  latter  when  those  so 
denominated  approached  her,  or  when  she  wanted  to  lind  them, 
or  even  at  times  when  slie  only  thought  of  them.  She  employed 
some  fifty  or  sixty  such  sounds  as  names,  many  of  whicli  could 
be  wTitten  down,  such  as,  fu,  tu,  pa,  lif,  I'igi  ^^^  I*r,  hitt,  etc.; 
many,  however,  it  would  be  almost  impossible  to  express  in  let- 
ters. She  formed,  however,  only  words  of  one  syllable,  but 
frequently  reduplicated  them  two  or  three  times,  as  fu-fu-fu,  tu- 
tu-tu. 

Here,  then,  we  see  how  far  an  intelligent  human  being  can 
advance  in  the  acquirement  of  jihonetic  language  ■20 ///i(j«^  either 
iJie  poicer  of  hcariug  or  that  of  seeing,  and  only  through  the 
medium  of  the  ijivscular  sense  aivd.  that  of  touch.*  It  is  not 
only  able  to  produce  the  "savage  sounds"  of  the  first  stage  of 
development  of  the  lisping  child,  but  is  also  able  to  register  them 
in  the  memorj',  to  combine  them  into  orderly,  although  very  sim- 
ple monosyllabic  sound-compounds,  and  to  associate  them  with 
certain  feelings,  or  even  with  conceptions  of  certain  persons. 

Deaf-mutes  also,  as  lleinicke  has  pointed  out,  sometimes  cre- 
ate for  themselves,  even  without  direction,  a  phonetic  language, 
though  a  very  imperfect  one.    This  observer  based  his  method  ol 


'  Bmnnfout  (Bull,  de  Taoad.  de  rm'-d.  T.  XXX.  p.  8C0>,  who  has  paid  much  aUen- 
tion  to  this  poiut,  OBsares  us  that  chililren  up  to  their  eleventh  year  who  beootne  deaf 
from  any  sickneiia  will  Boon  likewise  become  dumb  (even  within  half  a  year),  and  more- 
orer,  partially  or  completely  bo.  according  to  the  de^e  of  luokneaa.  He  boaea  these 
conclnsious  on  an  observation  of  more  than  twenty  cases. 

'  Liebttr  gives  an  account  of  three  other  deaf-mntes,  far  lesa  intellijfent  than  Laura 
Bridgemau,  who  never  advanced  beyond  a  few  onpleaaaat  Bounds. 
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instructing  deaf-mutes  to  spteak  aloud,  for  which  he  deseires 
Buch  immense  credit,  partly  upon  this  discovery.  The  sense  of 
sight  enables  the  deaf-mute  to  imitate  the  movements  producing 
sound  in  the  form  presented  by  the  teacher,  and  the  rt^ulating 
power  of  the  sense  of  hearing  is  replaced  by  the  muscular  sense 
and  that  of  touch.' 

Samuel  Heinicke  believed  also  that  he  might  call  in  the  aid  of 
the  sense  of  taste  to  give  precision  and  permanence  to  the  sounds 
acquired  by  deaf-mutes,  but  Ms  successors  have  abandoned  thiB 
idea. 

All  that  touch  and  muscular  sense  are  able  to  accomplish 
Tinder  the  direction  of  sight  is  shown  in  a  most  interesting  way 
in  the  case  of  deaf-mutes  who  have  been  instructed.  They  learn 
to  articulate  and  to  speak  correctly,  though  their  voice  is  rough 
and  unpleasant.  But  it  is  most  astonishing  to  what  extent  some 
of  them  ciin  acquire  the  power  of  ai-ticulation.' 

Now,  from  these  facts,  the  following  conclusions   may 
drawn : 

1 ,  That  at  all  events  liearmg  cannot  be  called  the  only  primat 
reflex  source  of  those  soimds  which  we  employ  later  in  speaking 
in  a  permanent  and  distinctly  articvlate  form.    The  lirst  lisp- 
ing of  the  child  springs  from  a  feeling  of  enjoyment,  just  as  the 
frog  in  the  pond  croalts  from  a  sense  of  enjoyment.     Tliese  plea- 
surable feelings  working  in  the  cerebrum  cause  a  stimulus  to  the 


*  There  are,  moreover,  oome  appareatiy  quite  deaf  and  dumb  persons  who  ore  great 
lovers  of  masic  and  vitsitors  of  coacerts,  who  can  distmgiiisb  between  well  and  ill  exe- 
cnted  passagi38,  and  who  applaud  or  blame  with  correct  judg-raent,  It  is  possible,  of 
course,  hero,  that  the  vibrations  of  Bound  g-cnerate  musical  feeling  in  the  acoustic  appa- 
ratuses and  centres  by  propagation  through  the  bones  of  the  skoll.  Compare,  for  in- 
Btbnce.  some  interesting  observations  by  Mueller  (of  Pforzheim}.  Allg.  Zeitsch  L  Pxy- 
chiatrie  1840  Bd.TI.  S.  !M2i  ifrwM,  an  instructed  deaf-mute,  waa  able  to  distiu^nloi) 
the  tones  of  difTercnt  instruments.  He  compared  those  of  the  trumpet  to  a  yellow  color, 
those  of  an  orpin  with  green,  those  of  a  drum  with  red  {Tyhr).     Coat.  Chap.  XXX\'L 

'  I  conversed  one  day  in  hospitiil  for  a  considerable  time  with  a  yonng  bookbinder 
just  admitted  for  phthisia.  without  noticing  anything  peculiar  about  his  speech,  except 
a  load  voice  and  an  unusual  pedantical  accuracy  of  expression.  It  was  only  on  termi- 
nating my  CKatnLnfition,  after  tnking  down  bia  clinical  history,  that  I  noticed  to  my 
astonishment  tlint  I  was  conversing  with  an  eduoated  stone-deaf  individual.  Noticing 
him  now  more  olo«ely  I  found  that  be  read  every  word  rapidly  and  with  certainty  froa, 
mj  mouth,  and  that  hia  speech  waa  hard,  i.  e.,  destitute  of  music  and  modulation. 
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basal  centre  of  sound  ;  but  this  is  not  the  first  point  of  origin. 
It  is  possibly  a  sense  of  satiety  and  of  warmth  proceeding  from 
the  gustatoiy  and  sentient  nei'ves  of  tlie  skin  wbicli  gives  rise  to 
this  feeling  of  comfort  and  to  the  muscular  craving  which  impels 
to  the  utterance  of  sound. 

2.  Hearing  ts  not  an  indispensable  regnlator  of  art ic-iilatimi. 
This  axiom,  however,  must  be  to  a  certain  extent  modified,  for  it 
is  only  hy  the  co-operation  (f  the  hearing  sense  that  delicacy 
and  STnoothness  of  articvlation  and  euphony  in  speech  are 
secured. 

3.  Tlic  pmcer  of  imitating  phonetic  speech  is  dependent  on 
hearing  and  sight;  hut  only  one  qf  these  sen,ses  is  really  an 
indispensable  requirement  in  the  matter.  Blindness  and  deaf- 
ness combined,  existing  from  earliest  infancy,  admit,  indeed,  of 
the  acquirement  of  the  rudiments  of  plionetic  speech,  but  render 
its  full  development  impossible,  while  in  such  a  case  a  language 
of  gestures  and  tangible  letters  and  symbols  may  be  learned.' 

4.  The  full  development  of  the  intelligence  and  the  acquire- 
ment of  a  language  invoicing  ideas  are  always  dependent^  at 
the  nery  leasts  on  the  sense  qf  touch  and  imtscular  sense.  In  a 
case  of  blindness  and  deafness  combined  these  are  essential  and 
indispensable.  For  the  power  of  properly  estimating  the  resist- 
ance of  the  muscles  to  be  set  in  motion  by  articulation  and  of  over- 
coming this  by  a  simply  adequate  force,  is  here  just  as  indispen- 
aable  as  the  other,  namely,  that  of  appreciating  sensations  as  to 
the  position  of  our  members  in  space  when  engaged  in  move- 
ments. The  first  is  provided  for  by  the  nerves  of  muscular  sense 
(whose  existence,  established  by  Sachs,  was  felt  to  be  such  a 
necessity  to  physiology)  ;  the  second  by  the  tactile  nerves. 


■  I  find  in  Boz  (loo.  cit.  p.  74)  the  hiiitory  of  a  hoj,  Oliver  Caswell,  who,  like  Launk 
Bridg^eman,  had  become  bliod  and  a  deaf-mute,  and  who  waa  taoifbt  to  read  bj  Dr 
Howe. 
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Imitative  Articulation. — Is  tliere  a  Direct  Reflex  Tract  from  the  Acoustic  Xcme 
the  Bjisal  Centre  of  Sound,  or  does  it  lead  through  the  Cerebrum  1 — Experi- 
ments of  Vulpian  and  Donilewaky. — Persistence  of  Imitative  Speech- — Loss  o( 
Voluntary  Speech. 


J4 


UK 

I 


With  the  child  an  expressed  word  makes  such  a  strong  inP 
pression  upon  the  sense  of  liearing  as  to  impel  to  imitation,  even 
when  not  understood.    TMs  reflex-motive  power  dwelling  in  the 
word  itself  as  a  perceived  sound-picture,  and  quite  independent 
of  its  inliert-nt  ra^aning,  is  seen  in  undirainisht-d  strength  in  the 
child,  all  retiex  effects  being  particularly  easily  produced  dnri 
childhood.      But  as   the   organs  of  intelligence  are  graduall 
develctpfHl,  the  ever-increasing  processes  of  excitation  in  thecer 
brum,  and  especially  in  the  cortex,  come  into  play,  checking  th 
mere  sensuous  reflexes.    The  adult  only  imitates  when  carricHl 
away  by  some  unusual  force  in  a  word  laying  hold  on  his  feel- 
ings, or  witli  some  design,  or  when  from  disease  of  the  cortex  of 
the  brain  the  restraining  Influences  over  the  sound-reflexes  are 
to  some  extent  hiterfered  with.     This  wiJl  explain  the   "echo 
spe»'r;h " '  of  many  persons  who  have  become  mentally  weak,  to 
which  we  have  before  alluded. 

Tills  si>pakiiig,  then,  from  a  mere  impulse  of  imitation 
speech  of  parrots  and  of  children  learning  to  talk  —  is  co 
qnently  an  acouMic  rejlcx.     The  stimulus  to  the  motor-centre 
sound  originates  hi^re  in  the  acoustic  centre,  which  receives  t 
words  as  an  orderly  succession  of  sounds  and  transfers  the: 
to  the  former. 

The  difficult  question  now  arises  :  Does  this  acoustic  transfi 
of  sounds  take  place  behind  ilie  cerehrum  or  in  the  cerebrum 
Wundt'  is  of  the  opinion  that  the  auditory  nerve  is  exclude<l 
from  the  territory  of  the  true  reflexes  ;  that  it  brings  about  th^^fl 
numerous  incitements  to  motion  which  it  produces  only  throngW^^ 
the  cerebrum.'    If  this   were  correct,  the  imitation  of  sounds 
would  be  always  effected  through  the  brain. 

'  Gmndxtige  dcr  phyaiologiachen  Psychulogie.    Leipzig,  1874.    S.  182. 
*  Thin  is  by  no  mcajis  quite  correct.      Wundt  himself  deaoribes  the  oooostic  ntitxi 
of  the  tcusor  tympaui  (jx  40(i.  Note  3). 
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This  is  not  the  case,  at  ail  events,  with  the  senses  of  sight  and 
of  touch.  Not  only  do  impressions  ou  the  optic  and  tactile 
senses  provoke  numerous  simple  reflexes,  but  a  number  of  com- 
plicated movements,  such  as  those  of  rujrning,  jumping',  Hying, 
and  swimming,  are  executed  by  animals  after  being  deprived  of 
their  cerebrum.  And  it  is  not  alone  those  animals  which  bring 
these  powei*s  into  the  world  witli  them,  but  also  those  which 
have  only  acquhed  thum  after  birth.  Tluy  even  suit  tliese  move- 
ments to  impressions  received  through  the  eye  in  a  way  which 
may  be  taken  as  involving  a  mental  exertion  and  judgment. 
Frogs  dejjrived  ol  their  brauis  will  spring  past  an  obstacle  vvlieii 
imi>elled  to  jump  by  some  painful  stimulus  (Goltz).  Birds  and 
mammals,  with  all  the  brain  removed  except  tlie  corpora  qua- 
djigemiua.  will  follow  the  movements  of  a  lighted  candle  with 
the  head  (Longet '). 

Now,  is  there  really  any  difference  between  the  acoustic  reflex 
and  that  of  sight  and  of  touch  i  Is  it  always  cerebral,  or  can  it, 
like  the  latter,  be  brought  about  through  the  basal  ganglia  below 
the  crura  cerebri  1 

In  an  article  by  Mandsley '  on  the  physiology  and  pathology 
of  the  mhid,an  experiment  of  Vulpian*  is  alluded  to,  which  seems 
to  point  to  the  existence  of  an  acoustic  sensorium  in  the  posterior 
part  of  the  cerebrum.  "The  rat,"  says  Maudsley,  "perhaps 
from  being  hunted  generation  after  generation,  is  a  very  shy  ani- 
mal, very  sus]ii(yious  and  distrustful,  flying  before  the  slightest 
unusual  noise.  If  such  an  animal  be  deprived  of  the  hemispheres 
of  its  brain,  together  with  the  corpora  striata  and  optic  thalarai, 
it  remains  quiet.  But  if  a  low  sound,  such  as  cats  make,  be  now 
t>roduced.  the  animal  will  make  a  spring,  and  repeat  this  as  often 
as  the  sound  is  reproduced.' ' 

In  contrast,  however,  to  this  result,  which  is  vouched  for  hy 
a  celebrated  observer,  there  are  a  series  of  experiments  by  Dani- 

'Anatomie  u.  Phy*iol.  d.  XervenayHtema.    Uebera.  v.  Hein.   I.   8.  385. 

'  Phymology  and  Pathology  of  the  Mind. 

*Leijons  Rur  la  physiolo^e  dn  Bystfiine  nerveux,  etc.  1800.  p.  548.  On  referring 
to  the  original,  I  fiufi  that  the  author,  on  the  strength  of  this  experiment,  regarfs  the 
pon.s  as  the  excitation  centre  far  emotional  movemont.'!,  oud  also  aa  the  centre  in  which 
the  stimuli  gf  tho  uuditory  nerves  are  transformed  into  Bensationa. 
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lewsky,'  which  »^em  to  make  it  doubtful  whether,  in  the  eaaeof 
sound-rertexes,  the  basal  sound-centre  can  be  excited  from  the 
hearing  organs  in  any  other  way  than  through  the  lobes  of  the 
brain.  In  tlie  formation  of  articulate  sounds,  the  respiratory 
centre  must  be  also  excited  in  a  certain  definite  manner.  If 
in  animals  deprived  of  their  brain  we  are  unable  to  excite  this 
centre  tlirough  the  ear,  sound-imitation  can  only  be  brought 
about  tluough  the  brain.  Now,  Danilewsky  found  that  when,  on 
cats  and  young  dogs  narcotized  with  morjdiia,  he  applied  % 
weak  eh^ctric  stimulus  to  the  gray  substance  of  the  supra-Sylvian 
convolution  (Owen),  corresponding  to  Hitzig's  facial  nerve-centre 
or  the  jjosterior  part  of  the  corpus  striatum,  the  breathing 
became  slow,  with  a  preliminary  deeper  inspiration.  The  same 
effect  was  produced  by  shouting  in  the  ear.  But,  after  removal 
of  t!ie  lobes  of  the  brain,  this  retie.x  action  from  the  acoustic 
nerve  disappeared.  Such  a  mode  of  breathing  coiTesp<:)nda  to 
that  wliich  speech  requires.  An  electrical  stimulation  of  the 
deeper  portions  of  the  brain,  on  the  ot]ier  hand,  caused  more 
rapid  breathing,  whicli  we  know  is  incompatible  with  speaking. 
Prom  this  experiment  of  Danilewsky  it  would  appear  that 
acoustic  Bound-retlexes  can  only  come  to  pass  through  the 
medium  of  the  cerebrum  proper.  If  this  be  correct,  the  follow- 
ing conclusion  is  forced  upon  us  :  as  soon  as  the  child  imitates 
sounds,  the  training  of  the  cerebrum  and  its  cortex  for  the 
objects  of  speech,  through  the  medium  of  reflex  mechanisms, 
commences.  The  moulding  and  shaping  of  the  primal  sounds  of 
the  basal  centre  into  the  customary  sounds  of  conventional  lan- 
guage and  into  those  modifications  of  syllables  and  words  which 
the  rules  of  speech  require,  have  their  origin  in  the  bi-ain  proper. 
From  the  latter  the  paths  to  the  basal  centre  and  to  the  muscles 
of  the  organs  of  speech  are  traced  out  and  levelled  ;  and  at  differ- 
ent ganglionic  stations  through  which  the  stimulus  must  pass, 
the  cell-connections  with  the  basal  sound-centre  are  set  up, 
through  which  alone  the  various  vocal  sounds  are  fully  repre- 
sented and  the  formation  of  syllables  rendered  possible.  It 
requires,  as  a  rule,  several  years  before  all  the  sounds  can  be 
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produced,  and  many  persona  are  unable  their  whole  life  long  to 
complete  the  whole  task. 

After  the  destruction  of  voluntary  speech,  the  power  of 
repeating  words  spoken  aloitd  by  others  often  remains  to  those 
aphasic  individuals  not  ataxic,  although  unable  of  theii-  own  free 
will  to  utter  these  words.  They  are  incapable  of  bringing  the 
word-pictures  to  the  recollection  by  conceptions,  but  articula- 
tion has  not  suffered.  By  the  utterance  aloud  of  others,  the 
acoustic  pictures  of  the  words  which  can  no  longer  be  produced 
from  within  are  presented  to  them  from  without,  and  so  the 
reflex  start  to  the  corresponding  movements  of  sound  is  rendered 
possible.  The  same  occurs  in  the  echo  speech  of  feeble-minded 
persons,  and  with  the  same  impulsive  desire  which  leads  the 
child  to  repeat  words,  whether  understood  or  not. 

In  our  own  experience,  aphasic  persons  are  much  more  suc- 
cessful in  the  repetition  of  words  spoken  aloud  by  others  when 
they  fix  their  eyes  carefully  upon  the  mouth  of  the  speaker. 
pThe  optic  picture  of  the  sound  movements  affords  a  kind  of  sup- 
port to  the  acoustic.  Thus  we  see  that  the  same  means  wliich 
assist  deaf  mutes  in  the  acquisition  of  phonetic  language  are  of 
service  in  the  case  of  those  afflicted  with  aphasia. 

There  could  be  but  one  clinical  observation  which  would  sup- 
port the  very  improbable  theory  that  imitative  reflex  speech  is 
solely  accomplished  by  a  direct  comniunication  between  the 
auditory  nerve  and  the  motor  nerves  of  speech  in  the  basal 
centre  of  sound.  After  complete  destruction  of  the  hemispheric 
voluntary  tracts,  say  of  both  capsulre  interme,  individuals  so 
affected  ought  still  to  repeat  words  spoken  by  another ;  but, 
until  such  a  proof  is  forthcoming,  let  us  suppose  that  imUaiioii 
is  inDariably  a  function  of  the  cerebrum,.  Clinical  experience 
of  cortical  disturbances  of  speech  of  an  aphasic  character  is 
plainly  in  support  of  this  view.  Imitative  reflex  speech  is  only 
found  in  amnesic  aphasia,  in  which  simply  the  acoustic  word- 
picture  has  been  lost,  but  not  in  ata.vic,  in  which  the  word  as  a 
motor  sound-compound  has  vanished. 

VOL.   XIV.-41 


642 


KUSSMAUL. — DISTUKBANCKS   OK  SPEKCH. 


CHAPTER    XVII. 

Interjcctional  or  Emotional  Speech. — Its  Pn.>!RTViition  after  the  Loss  of  Volunlanr 
Spiioch. — Explanation  thereof. — Theories  of  Mugblinga  Jackson  and  Jaocood. 

Both  among  animals  and  men  the  emotions  lead  to  numerous 
expressions,  whose  ;/eneral  principles  have  been  investigat«i 
by  Darwin'  in  his  own  peculiarly  thoughtful  way.  He  has  shown 
that  here,  too,  it  is  only  by  the  discovery  of  tlie  general  laws  of 
development  of  the  orgjinic  world  that  we  are  able  to  fnlly  com- 
pn-heiid  tlie  question,  altliough  it  may  for  all  that  still  be  impos- 
sible to  ascertain  with  certainty'  the  cause  of  most  of  the  forms 
of  expression  of  the  emotions. 

Many  human  emotional  r/cjitures  which  are  common  to  all 
races  are  to  be  found  also  among  the  lower  animals,  while  others 
are  peculiar  to  man.  For  instance,  among  the  first  may  be 
named  tlie  trembling  of  fear  and  rage,  the  ^\Tithing  of  the  body 
and  slirieking  of  mental  aguny,  which  have  a  paniUel  in  th<> 
allied  reflex  expressions  of  bodily  pain.  Again,  there  slw 
the  skipping  and  leaping  of  joy  and  joyous  expectation,  the 
showing  of  the  teeth  in  rage  and  defiance,  which  have  become 
retiued  otT  into  a  display  simply  of  the  side  teeth  among  many 
men,  as  a  sign  of  defiant  scorn.  Even  the  laugh  of  man  has  its 
analogue  in  the  chattering  of  some  apes.  "The  habit  of  weep- 
ing, however,  must  have  bi'en  acquired  at  or  after  that  period  at 
which  man  branched  olT  fioni  the  common  progenitors  of  the 
genus  homo  and  the  non-weeping  anthropomorphs''  (Darwin). 

A  cardinal  diffi-rence,  however,  between  man  and  the  animals, 
lies  in  Ihe  powrr  of  expression  of  the  emotions  by  arlicuJak 
soundH,  which  is  only  enjoyed  by  the  former.  Animals,  also, 
employ  unarticuiated  melodious  and  nnmelodions  sounds  for 
the  ]iur]iose  of  calling,  warning,  or  enticing  its  kind,  and  «-sjh'- 
cially   the    juale    to    chanu    or    arouse    the    female.'      Darwin 

I  Tfae  ExprenMon  of  the  Emotion*  by  Animals  and  Man.     1872. 

'  Even  apes  utter  ia  anger  Bounda  much  resembling  interjection*.  A  young  femate 
Otaiig  matlr,  jealoii.i.  by  the  attention  of  her  keeper  to  another  ape.  showed  her  teeth 
Bligbtly .  (Liid  uttered  a  sulky  noise  like  tiach-schlBt,  turoing  her  back  on  him  at  the  mn« 
time  (Darwin). 
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regards  tliis  as  the  primal  custom  and  the  earliest  stage  of 
development  of  the  voice.  Many  animtils  have  only  acquired 
the  habit  of  giving  vent  to  sounds  before  uuaatural  to  them, 
since  they  have  been  domesticatL^d.  Thus  it  is  with  our  house 
dogs,  and  even  with  tamed  jackals,  which  have  learned  to  bark, 
a  sound  proper  to  no  species  of  the  genua,  with  the  exception  of 
the  catiis  latrans  of  North  America,  which  is  said  to  bark.  Some 
races  of  tamed  pigeons,  too,  have  learned  to  coo  in  a  new  and 
peculiar  manner. 

Tlie  fact  mentioned  above,  that  a  viusical  feelinrf  awakes 
much  earlier  in  chUdi'en  than  sense  for  words,  is  probably  con- 
nected with  the  early  existence  of  musical  feeling  in  the  ani- 
mal world.  Not  only  is  it  present  in  bii'ds,  but  also  in  mam- 
mals. There  is  an  ape,  for  instance,  one  of  the  gibbons,  which 
protluces  exactly  one  octave  of  musical  sounds,  singing  the  scale 
in  the  same  tones  upward  and  downward  ;  so  that  it  may  be 
said  of  this  ape  "that  it  alone  of  all  the  mamuials  can  sing" 
(Owen).  From  an  observance  of  this  fact,  and  by  the  analogy 
in  other  animals,  Darwin  lias  been  led  to  the  following  con- 
clusion :  "  tliat  the  progenitors  of  the  human  race  probably 
employi'd  musical  sounds  before  they  had  acquired  the  power 
of  articulate  speech,  and  that  in  consequence  of  this,  the  voice, 
when  employed  in  any  violent  emotional  excitement,  always 
tends  to  assume  a  musical  character,  on  the  principle  of  asso- 
ciation." Certain  it  is  that  the  loudness,  resonance,  timbre, 
height  and  intervals  of  the  voice  are  determined  by  the  influence 
of  the  different  excitements  of  the  mind,  as  has  been  shown  by 
the  investigations  of  Herbert  SpencQr,'  confirmed  by  Darwin's 
observations. 

It  is  impossible  to  discover  the  primary  causes  upon  which 
depend  our  natural  emotional  utterances  found  among  all  races 
in  allied  forms.  The  sounds  expressive  of  contempt  and  abhor- 
rence, however,  such  as  "  puh,"  "pish,"  maybe  explained  b}^ 
the  fact  that  the}''  correspond  witli  the  movements  of  the  moTith 
and  nose  which  we  employ  in  repelling  disgusting  or  repulsive 


'  Esuyn.  Scientiflo,  Political,  and  Speculative,  1858.    The  Origia  and  Panotion  of 
Music,  p.  350. 
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odors  and  tastes.  Later  every  unpleasant  impression,  every 
rc})iigntint  conception,  may  be  turned  off  with  tliis  movement 
and  interjection  wliicli  lias  become  established  by  Itabit. 

Now,  if  in  the  case  of  the  primal  sounds,  which  have  their 
cause  in  emotions  of  enjoyment,  we  are  led  by  Goltz's  *'•  croaking 
ex|>eriment,"  to  seek  the  source  of  excitalion  of  the  cerUrt  of 
sound  by  feelings  in  the  cerebrum,  how  much  more  so  in  the 
case  of  those  intei-jectioual  utterances  and  sound-componnds 
expressive  of  emotions  of  joy,  wonder,  abhorrence,  etc.,  which 
conventional  language  contains,  and  which  have  in  many  cas«« 
been  borrowed  from  the  language  of  intellectual  intercourse. 
But  the  feeling  to  which  the  emotions  may  be  referred  is  no 
special  property  of  the  mind  seated  in  a  special  province  of  the 
bniiu.  It  is  nothing  else  than  the  mind  viewed  from  this  special 
point  of  view :  in  what  sti-ength  and  form  of  expressioa  of  feel- 
ing does  the  inner  man  react  towards  impressions  when  it  esti- 
mates the  latter  in  reference  to  the  furtherance  of  its  own  well- 
being  ?  The  (;hild  and  the  savage  react  with  coarse,  sensuous 
feelings,  and  form  estimates  according  to  raw,  sensuous  experi- 
enc<?s  ;  culture  fines  off  the  feelings  and  mode  of  estimutiog 
things  to  an  ideal  elevation  or  refined  commonness. 

Emotional  stimuli,  are  far  viore  powerful  than  those  which 
are  generated  hg  imitation  or  acc&mpany  tliought.  They  spread 
themselves,  consequently,  as  a  rule,  not  only  over  the  higher 
and  lower  cerebral  centres  of  motion,  but  also  over  the  spinal 
and  even  Bvmpathetic  ganglia  of  the  viscera.  To  this  strengtli 
of  the  stimuli  is  due  the  fact  that  the  emotional  speech  of  chil 
dren  and  savages,  in  whom  it  is  unrestmined,  is  always  accom- 
})anied  by  lively  and  characteristic  gestures.' 

The  original  natural  sounds  are  all  combined  with  gestures— 
they   are    '■'•  soiuKl-gestures.''''      In  the  imitation  of  sounds,  on 
the  contrary,  the  stimulus  is  more  restricted  to  the  mimic  and 
sound  reflex-centres,  while  the  emotional  stimuli  spread  them 
selves  out  over  the  widest  areas  of   the   nervous  system,   not 


'  Northerners  accompany  their  liui^iai^e  with  fewer  gestares  than  do  sontbemen 
The  Eng-liBbmon  concentrates  altnost  all  his  expression  of  feeling  into  language,  while 
the  Italiiiu  will  act  a  whole  comedy  in  pare  pantoiBiue. 
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only  affecting  the  motor -centres  for  the  limbs  and  trunk,  but 
also  those  for  the  breast,  and  even  for  secrt^tion,  and  even  act- 
ing on  tlte  functions  of  the  senses  and  intellectoriuiii.  Tlie  more 
we  acquire  the  power  of  representing  abstract  conceptions  by 
words,  and  of  restraining  the  feelings  by  understanding  and  rea- 
son, the  more  does  the  stimulus  in  spt-aking  become  restricted 
to  the  motor  territory  of  the  proper  appaiutusea  of  speech. 
Finally,  philosophical  tlvought,  soaring  into  the  loftiest  abstrac- 
tions, is  accomplished  best  in  silence.  Softly  spoken  word- 
pictures  or  written  pictures,  which  only  let  loose  very  weak 
stimuli  upon  the  motor-centres  of  speech,  are  the  most  effectual 
in  causing  the  conception  of  thoughts  and  guaranteeing  tlior- 
ough  deliberation.  Wise  men  and  deep  thinkers  are,  we  know 
from  experience,  very  sparing  of  words,  while  childi-en  and  shal- 
low-pates babble  out  whatever  occurs  to  them. 

Now,  since  emotional  stimuli  are  far  stronger  than  tliose 
accompanying  quiet  thought,  and  extend  tiiemselves  over  far 
wider  tracts  of  the  nervous  system,  it  is  easy  to  conceive  that 
tJie  capacity  qf  producing  words  for  IJie  purposes  of  express- 
ing ikought,  or  only  for  their  own  sake,  may  he  lost,  while 

7iional  f^peech^   or  the    capacity  of  idteriny   interjeHional 

rds,  rery  often  continues  to  exist.  The  latter  manifests  a 
certain  independence  of  tbe  former. 

This  fact,  if  not  tirst  noticed,  was  at  least  first  brought  into 
prominence  by  that  able  observer,  Hughlings  Jackson.'  Many 
very  interesting  experiences  bearing  upon  this  point  have  been 
recorded  both  by  him,  and  by  Trousseau,  Broca,  Gaurdner,  Broad- 
bent,  and  others.  Persons  become  aphasic,  /.  e.,  incapable  of 
Tittering  a  single  word  voluntarily,  are  shown  to  have  given  vent 
to  interjections,  not  only  short  words  such  as  the  complaints,  O  ! 
Aeh  !  Auau  !  which  are  very  common,  or  Yes!  and  No!  which 
are  often  uttered  as  interjections,  but  even  longer  and  often  very 
difficult  words,  as  for  instance,  "Shocking!"  or  imprecations, 
and  even  brief  sentences.*    Such  aphasic  persons  liave  repeat- 


'  IxmdoB  Eoepit&l  Beporta  for  1804. 

*  During  the  revision  of  this  chapter  a  laborer,  quite  unconsciouH  and  with  all  the 
Kymptonu  (afterwarda  conflrmeil  poBt-niortem)  of  acute  meningitis,  was  brougrht  into 
boepitol.      Witliiu  the  ficat  iwenty-four  huuxa  be  uttered  not  a  single  word,  but  in  the 
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ediy  bf^en  regurded  in  liospital,  by  their  attendants  or  fellow 
patients,  us  nialhigerei-s,  from  ttie  fact  that  after  weeks  of  the 
most  ubslinati*  silence  to  all  questioning  and  remarks  made  to 
them,  they  have  suddenly  in  anger  burst  out  with  a  long  and 
violent  oath.  Jackson  '  and  Sir  Thos.  Watson  have  even  found 
that  aphasic  persons,  unable  to  reply  "  No  "  to  a  question,  have 
ncfvertheleas  been  led  to  do  so  by  suggestions  designed,  to  make 
them  angry,  e.  ff.,  were  they  a  hundred  years  old,  or  a  thousand 
or  such  like.  One  may  be  then,  as  Jackson  puts  it,  speecJi 
and  ytl  not  loordless. 

Jackson'  locates  the  '■'■automatic^''  power  of  uttering  words 
in  the  right  hemisphere  of  the  brain,  and  the  voluntary  in  the 
left.  AVe  shall  see  later  on  that  this  latter  view  may  be  gi-anted 
to  be  correct  in  this  sense  that  right-handed  individuals  practice 
the  left  hemisphere  chiefly  or  exclusively  for  voluntary  speech. 
But  it  seems  improbable  that  we  practice  tlie  language  of  emotion 
ouly  in  the  right  half  of  the  brain,  as  Ilughlings  Jackson  sup- 
poses, and  for  this  reason,  because  emotional  gestures  are  exe- 
cuted sometimes  with  the  right  hand,  sometimes  with  the  left, 
sometimes  with  both.  In  anger  we  at  one  moment  unconsciously 
clench  the  right  list,  at  another  botli. ;  in  as.severation  we  raise 
the  right  hand,  as  also  in  taking  a  solemn  oath,  or  place  it  upon 
our  heart ;  an  object  of  detestation  we  repel  with  that  hand 
which  lies  on  the  side  threatened  with  its  unwished-for  contact. 
This  seems  clearly  to  indicate  that  an  emotional  stimulus  may 
n)ove  the  members  of  the  body  from  both  hemispheres,  and 
hence  the  thought  suggests  itself  thafc'an  emotional  outburst  of 
sound-compounds  also  may  be  accomplished  by  both  hemi 
spheres,  or,  in  other  words,  that  from  childhood  on  both  halves 
of  the  brain  are  practiced  for  interjectional  sounds  and.  wo: 
but  only  one  for  true  intelligent  speech.  If  this  latter  be  de 
prived  of  its  functions  as  regards  language,  the  otJier  still  remai 
for  emotional  sounds. 


morning;,  an  ho  wns  lifted  froiu  one  bed  into  another  in  a  com&toBe  condition,  he 
out  with  n  lon^  oath      In  the  evening  he  died  without  awaking  from  the  coma. 

'  Brit  Med.  Joumnl.    1871,  Deo.  2.  p.  641. 

'  At  the  Bame  place.  Conf.  also  Clinic,  and  Phyaiol.  Researches  on  the  Nerrou  S; 
tem.  Lancet,  1875. 
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Jaccoiid^  supposes  automatic  speecli  to  bo  presided  over  by  a 
basal  centre  of  sound  situated  underneath  the  corpora  quadri- 
gemina,  and  wliicli  he  tries  to  localize  more  precisely,  as  we  shall 
see  in  the  next  cliapfer.  According  to  liim,  we  have  here  to  deal 
with  the  products  of  reflex  stimuli  of  this  *' spinal"  motor  and 
co-ordinating  apparatus,  which  implies 'with  sounds  at  one  time  to 
acoustic,  at  auotlier  to  optic  iiiipressious,  while  througli  great 
exertions  of  the  will  also  it  becomes  excited  and  betrays  this 
condition  by  monosyllabic  and  always  similar  words.  Now,  if 
the  words  were  leally  always  monosyllabic,  this  theory  would 
have  something  very  attractive  about  it,  especially  as  we  know 
from  Bell,  Romberg,  and  others,  that  the  voluntary  functions  of 
the  facial  and  hypoglossal  nerves  may  be  lost  while  their  reflex 
action  remains  intact,  and  conversely,  that  the  reflex  movements 
may  cease  wliile  t!ie  voluutary  are  preserved.' 

It  is,  to  be  sure,  correct  that  many  aphasic  persons,  even  when 
unconscious,  continue  to  repeat  automatically  over  and  over  again 
simpli5  articulated  sounds  expressive  of  pain,  as,  for  instance, 
"Oh,  me  I  ■'  "  Ah, dear  !  "  until  they  become  comatose.'  Others, 
again,  react  to  every  question  and  every  function  with  some 
senseless  syllable,  c.  g.^  "tan,"  as  is  related  of  sevei-al  French 
patients.  Such  simple  combinations  of  sound  might  be  regarded 
as  analogous  to  the  spinal  reflexes  which  issue  from  t!ie  lumbar 
cord  in  the  form  of  simple  but  orderly  movements  (Freusberg). 
But  the  same  man  (Broca's  case)  whQ  only  answered  with  the 
syllable  *'  tan,"  uttered  from  emotion  a  long  oath  (sacre  nom 

'  Let^ons  de  dinique  mcdicole,  etc.  1874.  p.  65. 

'  More  at  length  in  Chap.  XIX.  and  at  the  end  of  thia  chapter. 

'  It  has  recently  been  my  lot  to  see  a  yuting  man  succumb  bo  endocarditis  oompli- 
cated  with  pneumonia  and  pericarditis.  A  few  days  before  death  tbia  led  to  on  embolic 
cerebral  apoplexy  with  right  hemipleffia  and  aphasia,  at  &iat  without  any  diaturbanoe  of 
ti)«  conscionKnesB.  This  i>atieot  gnve  me  to  iiDderataud  by  the  most  ^xpresnive  signa 
Uiai  he  was  about  to  follow  bis  departed  wife.  He  first  pointed  with  the  left  hand  to 
a  portrait  of  the  departed  on  the  wall,  and  then  up  towania  heaven.  He  had  onco 
before  his  iUncaa  confided  to  me  that  hia  wife  had  told  him  not  long  before  her  death 
that  he  would  soon  follow  her.  He  was  only  able  voluntarily  to  utter  the  vowel  a. 
Bemdee  this,  and  even  after  he  had  become  uncoa<<cious  and  hardly  reacted  to  a  call 
from  his  mother,  he  kept  coniinually  repeating  the  complaiuing  sound  "  Oje."  It  wan 
only  in  the  last  hours  of  life,  after  he  hod  become  quite  oonmbotie,  that  he  became  com- 
pletely silent.     Autopsy  refua«d. 
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de  .  .  .)•     Now,  was  this  oath  articulated  in  the  brain,  and  the 
short  syllable  "  tan"  in  the  basal  centre  of  sound  i    The  oath,  at 
all  events,  is  of  a  more  reflex  nature  than  the  stereotj'ped  answer 
"tan."     And  what  are  we  to  say  of  the  senseless  pol3-syllabic    ' 
words  which  many  aphasia  patients  employ  as  a  stereotyped 
answ(-r,  or  of  the  cases  where  they  have  command  of  two  or  three    '■. 
such  words  as  ''tschi,  tschi,''  and   "akoko,""  as  occurred  in  a    ' 
patient  of  Westphal  ? 

Finally,  we  see  gradual  transitions  to  those  cases  one  of 
■which  Broadbent'  has  related,  in  whicli  a  larger  number  of  words 
give  expression  to  the  emotions  forced  out  rapidly  in  the  manner 
of  interjections,  while  the  power  of  voluntary  speech  ia  entirely 
destroyed,  the  intelligence  remaining.  It  is  impossible  to  sever  , 
tliese  experiences  forcibly  from  one  another,  and  one  and  the 
same  explanation  must  be  found  for  all. 

These  facts  are  in  accord  with  what  Hxiglilings  Jackson  states, 
namely,  that  the  vihnic  movements  of  expression  of  aphasic  per-  j 
sons,  such  as  smiling,  laughing,  and  weeping,  may  sometimes 
persist  as  emotional  reflexes,  while  they  can  no  longer  be  pro- 
duced voluntarily.  Indeed,  it  may  happen  that  these  emotion- 
reflexes  in  aphasic  ]")atient8  are  completely  out  of  gear  and  buret 
forth  on  the  least  provocation  and  with  the  greatest  violence, 
like  the  spinal  reflexes  in  decapitated  animals.  Such  cases  are 
frequently  met  with  in  which,  as  when  tlie  patients  are  addressed 
by  the  physician,  or  after  fruitless  efforts  to  render  themsi-lves 
intelligible  by  words,  they  bui-st  out  into  convulsive  weeping. 
If  they  are  made  to  laugh,  this  too  is  convulsive. 

Again,  the  power  of  expressing  musical  feeling  is  ind^pe^^k 
d^nt  of  phonetic  speech.  Just  as  children  are  sometimes  able^^ 
before  they  can  speak,  to  sing  a  tune  they  liave  heard  (Sigismund), 
so  also  is  it  with  aphasic  persons.  Such  a  patient,  unable  to 
utter  a  single  syllable  besides  the  one  "  tan,"  sang  "'the  Marseil- 
laise" and  "the  Parisienue"  quite  well,  but  with  no  other  text 
than  this  incessant  "  tan,  tan,  tan,"  etc.,  etc.  (Behier.')  Indeed,  it 
sometimes  happens  that,  under  the  influence  of  musical  stimul 


'  Conf.  Chap.  VII.  S.  608. 

*  Falret,  Article  "  AphAsie,"  in  the  Oiot  euc^cL  des  Sciences  m6d.  T.  V.  p.  dSfi. 
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words  will  make  theu*  appearanrt^  wbicli  could  not  otherwise  be 
■uttered.  Huglilings  Jackson'  tells  of  idiotic  cMldreu  not  deaf- 
mut«s,  who  Aver*'  only  in  possession  of  a  few  words,  but  who 
could  sing,  und  when  singing  could  bring  out  fresh  words  which 
othei-wise  they  had  no  power  over. 

Fever,  too,  is  said  t<.»  have  generated  words  in  cases  in  which 
the  will  was  totally  unequal  to  the  task,  just  as  strong  excite- 
ment of  the  bi-ain  by  emotions  is  sometimes  able  to  do  it. 
Jackson'  relates  a  case  occurring  in  the  experience  of  Langtlon 
Down,  in  which  a  speechless  idiot  came  out  quite  as  a  speaker 
during  the  delirium  of  fever !  Aphasic  persons,  according  to 
Bruwn-Scciuard,'  sometimes  recover  their  speech  during  delir- 
ium. 

In  a  case  of  complete  abolition  of  the  power  to  move  volun- 
tarily the  tongue  and  the  muscles  supplied  by  both  facials,  Rom- 
berg* noticed  that  the  ability  to  close  the  lids  and  to  swallow, 
through  reflex  action,  still  remained.  Phonetic  speech  was 
reduced  to  the  mere  utterance  of  the  sound  "ang'*  or  "ong"  ; 
but  when,  in  the  course  of  the  reading  or  of  tlie  conversation, 
the  patient  happened  to  laugh  or  smile,  it  was  observed  that  all 
the  facial  muscles  performed  their  functions  correctly.  But  even 
from  tliis  experience  it  would  not  be  safe  to  draw  the  conclusion 
that  in  this  case  the  emotional  excitement  proceeded  directly 
from  a  centre  governing  the  motions  of  laughing,  and  situated  at 
the  base  of  the  brain,  beneath  the  cerebral  hemispheres.  Opjtosed 
to  this  assumption  is  the  statement  of  Romberg,  that  the  act  of 
laughing  is  produced  by  what  is  spoken  or  read  in  the  person's 
hearing — that  is,  by  his  understanding  what  is  spoken  or  read. 
According  to  this  view,  the  excitement  would  unquestionably 
proceed  directly  from  the  cerebral  hemispheres.  The  power  to 
laugh  is  also  known  to  be  preserved  in  bulbar  paralysis,  even 
after  articulate  speech  is  no  longer  possible.  The  mechanism  at 
the  base  of  the  brain»  which  governs  the  act  of  laughing,  is  evi- 
dently less  interfered  with  by  processes  which  affect  the  facial 
nerve,  than  is  the  mechanism  that  controls  speech  ;  and  the  emo- 


'  Lancet    1801,  Sept.  33. 

'  London  Medical  Record,  Juae,  1874. 


•  Ibidem. 

♦  Loc,  citat  p.  780. 
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tional  path  along  which  the  necessary  stlinulus  ordiuarlly  travels 

is  also  capable  of  bearing  greater  disturbances  than  can  that  over 
which  tlie  stimulus  of  the  will  is  transmitted. 


CHAPTER  XVin. 

The  PhoEic  Centre  below  the  Corpora  Quadrigemina,  or  Basal  Phonic  Centre.— Ill 
Bliare  in  the  Formation  of  Articulate  Sounds. — Theories  of  CruTeilhier.  Ley- 
den,  Bchrocder  van  d(T  Kolk,  and  Jaccoud. — Peculiarities  of  Structure  whid 
seem  to  make  the  Mcdulk  Oblongnla  a  Suitable  Locality  for  the  Co-ordin»tioB 
of  Phonic  Movemtntii. — Clinical  Facte  which  render  the  Implication  of  tlM 
Medulla  and  Pons  in  Articulate  Utterance  »  Certainty. — Disorders  of  Articula- 
tion in  Progressive  Bulbar  Paralysis. — Significance  of  the  Bulbar  Nuclei— 
Bulbo-Quclear  StammcriDg. — Disorders  of  Articulate  Speech  consequent  oa 
various  other  Lesions  of  the  Medulla  Oblongata  and  Pons,  likewise  on  Insolu 
Sclerosis  of  the  Brain  and  Spinal  Cord. — Basal  Kinesodic  Dysarthries,  Intm- 
cercbral  and  Extracerebral. — Bradylalia  and  "  Scanning  "  Utterance. — Rclatiaa 
of  thu  Meuhauism  of  Plionation  to  the  Synthesis  of  Syllables  and  Words.— 
Stammering,  Stuttering,  Blundering  Enunciation  of  Syllables,  Atactic  aod 
Amnesic  Aphasia.— The  CerebeUutn  in  its  lielation  to  Articulate  Utterance. 

Animals  which  express  their  feelings  by  screaming,  crowing, 
croaking,  and  similar  non-artienJuie  sounds,  may  still  be  in- 
duced to  utter  these  sounds  after  their  brain,  up  to  and  including 
the  corpora  quadrigemina,  has  been  removed.  Anenceplxalous 
monsters  and  infants  craniotomized  during  delivery  '  are  likewise 
capable  of  emitting  cries  and  squeaks.  Hie  reflex-ccutre  for 
such  non-articulate  sounds  must  therefore  be  situated,  bclmc  the 
corpora  quadriffemtna^  its  lower  limit  in  the  cord  coitwiding 
with  that  of  the  respiratory  centre.  This  reflex-centi'e — whoee 
integrity  is  undoubtedly  essential  for  the  production  of  arfini- 
late  as  well  as  of  non-articulate  sounds — we  shall  term  the  basal 
phonic  centre. 

In  affirming  that  articulate  sounds  cannot  be  produced  with- 
out this  basal  centre,  we  do  not  affirm  that  it  is  itself  the  centre 


'  When  I  was  a  student  I  bad  an  opportanity  of  dissecting  a  well-developed  anen- 
cephaloas  fcetus,  bom  at  full  time,  wbivb  was  said  by  the  midwife  to  have  aqoeaked 
like  a  mouse  several  times  after  its  birth. 
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Ifor  articulate  utterance,  understanding  by  this  the  workshop 
iwherein  the  formation  of  literal  sounds  actually  takes  place  ;  the 
[letter,  as  an  acoustic  image,  being  transfonued  in  accordance 
with  the  phonetic  laws  of  speech  into  co-ordinate  movements  of 
[the  respii-atory  organs^  the  larynx,  and  the  mouth  (which  con- 
[tributes  to  the  formation  of  vowel-sounds  and  consonants).     Be- 
fore making  any  sucli  assertion  it  would  be  necessary  to  prove 
that  this  delicate  elaboration  of  crude  sounds  into  the  phonetic 
instruments  of  the  intelligence  is  capable  of  being  effected  within 
the  narrow  limits  of  that  basal  region. 

True,  writers  of  authority  have  confidently  localized  articulate 
phonation  in  the  pons  and  medulla  oblongata,  with  or  without 
the  addition  of  the  cerebellum. 

As  long  ago  as  1834,  Cniveilhier '  arrived  at  the  conclusion, 
based  on  several  instances  of  atrophy  of  the  medulla,  eitlier  by 
itself  or  together  with  the  pons,  in  which  the  power  of  articula- 
tion was  lost,  that  the  centre  for  articulate  phonation  must  be 
seated  in  those  parts. 

Leyden '  expressed  the  same  opinion  in  1867. 
Scliroeder  van  der  Kolk '  ascribed  the  power  of  regulating  the 
contractions  of  the  muscles  concerned  in  speech  to  the  olivary 
bodies.  He  believed  himself  to  have  discovered  that  they  are 
connected  with  each  other  and  with  the  facial  and  hypoglossal 
nuclei  by  commissunil  fibres.  This  hypothesis  must  now  be  defi- 
nitely abandoned.  Neither  Deiters  nor  Meynert  has  been  able 
to  tind  any  such  commissui-al  fibres,  and  Clarke  has  shown  that 
the  evidence  furnished  by  comparative  anatomy  is  dead  against 
the  theory.  The  parrot  and  other  animals  capable  of  mimicking 
articidate  speech  possess  no  olivary  bodies,  or  possess  them  only 
in  a  very  rudimentary  form  ;  while  the  seal  (Seehuud),  whose 
reputation  for  eloquence  still  remains  to  be  made,  has  them  of 
enonnous  size. 

Jaccoud '  at  one  time  followed  Schroeder  in  placing  the  centre 


'  Aioh.  g6n6i.  de  medecine.  Joillet,  1834.  IV.  416. 

*  Berlin  klin.  Wochenschrift.  1867.  p.  78. 

*  Baa  uud  Punktionen  der  Medulla  npin.  tmd  oblongtita.  pp.  161,  166. 

*  GtuMitte  biibdomadaire.  18ti4,  Juillet  S^. 
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for  articulation  in  the  olivary  bodies.  Recently,  however,'  he 
has  transferred  the  function  of  co-ordinating  the  movements  of 
j)h<)uation  to  thu  '■'^  sysltnic  vmnmissural  verebeUo-bulbaire,  i.  e., 
the  bulbar  coramissore  of  the  olivary  bodies,  together  with  the 
commissure  of  the  luiddk*.  ciiira  of  the  cerebellum,  both  in  the 
iutra-cerebellar  and  in  the  more  central— inti-a-pontine — portion 
of  its  course.  As  regards  the  olivary  commissure,  its  impor- 
tance in  relation  to  articulate  speech  is  much  weakened  bj'  the 
researches  of  Clarke  (vide  supra).  The  significance  of  the  cere- 
bellum and  its  pontine  commissure  is  based  by  Jaccoud  on  a  case 
accurately  observed  by  Meynert.  But  this  case  is  not  altogether 
conclusive.' 

It  must  bo  admitted  that  various /eatures  in  Hie  anatomy  of 
the  medulla  oblongata  appear  to  render  it  a  suitable  locality  for 
the  co-ordination,  of  the  movetnents  concerned  in  phonaliou. 
First,  it  contains  the  two  great  vago -accessory  nuclei — the  sen- 
sori-niotor  nuclei  for  the  respiratory  and  vocal  movements  which 
are  auxiliary  to  speech.  Secondly,  the  motor  nuclei  of  all  the 
neiTes  which  take  part  in  the  muscular  movements  of  articula- 
tion lie  serially  disposed  within  a  narrow  space  in  the  medulla 
oblongata.  Thirdly,  the  corresponding  nuclei  of  those  nerves 
are  symmetrically  arranged  on  either  side  of  the  rajiho,  in  such 
close  proximity  to  each  other  that,  by  means  of  comnjissurol 
libres  (whose  existence  has  been  demonstrated,  at  any  rate  for 
the  hypoglossal  nuclei),  a  simultaneous  contraction  of  the  homon- 
j'mous  muscles  of  the  tongue,  lips,  palate,  etc.,  may  readily  be 
effected,  even  when  the  impulse  is  propagated  from  one  side 
only.  Fourthly,  tlie  medulla  contains  the  nuclei  of  the  ]yf)rtio 
mollt-s-  and  the  fifth  nerve — the  sensory  nuclei  of  hearing  and 
touch.  Fifthlj'^,  we  may  fairly  assume  that  these  sensory  and 
motor  nerve-nuclei,  which  are  probably  concerned  in  the  retlex 


'  Le<;ons  do  cliniqae  mddic,  etc.  1874.  p.  73, 

*  Ino.  caao  of  sclerotic  shrioldng  of  the  pons  and  cerebellum,  attended  with  mnuer- 
ing  speech.  Meynert  found  the  rootn  and  nuclei  of  the  hjrpoglossAl  nerres  and  the 
oonduoting  fibres  of  the  poaa  uuiojured,  while  its  tranavene  fibres  bad  andeigoM 
d^^enetation.  Bat  mig-ht  not  the  cicatricial  fihriiikiiig  of  the  poui  have  impaired  the 
condnctivity  of  the  longitudinal  fibres,  thereby  giviag  rise  to  the  defect  of  speech? 
(Wien,  mod.  Jahrbiich.  lyii-i,  p.  4.) 
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act  of  phonation,  are  connected  with  one  another  by  numerous 
fibres,  altliougli,  as  might  be  anticipated  from  the  difficulty  of 
the  investigation,  only  a  few  such  counections  have  hitherto  been 
demonstrated.  Meynert,'  more  particularly,  asserts  that  the 
facial,  vago-accessory,  and  hypoglossal  nuclei  are  connected 
with  the  fasciculi  arcuati  and  acoustic  nuclei  by  a  system  of 
intercalated  nerve-corpuscles,  abuntlantly  furnished  with  pro- 
cesses, and  surrounding  the  utidei  on  every  side.  Finally,  there 
is  reason  to  believe  that  acoustic  fibres  penetrate  into  the  cere- 
bellum likewise  (Clarke);  and  this  leads  Meynert*  to  speculate 
that  rhythmical  auditory  impressions  may,  througli  the  cere- 
bellum, determine  the  rhythm  of  movements,  and  thus  perhaps 
of  uttered  sounds  likewise. 

We  possess,  moreover,  valuable  evidence  on  the  clinical  side, 
which  puts  the  importance  of  the  basal  parts  of  the  brain  in 
reference  to  articulate  phonation  beyond  all  doubt,  and  proves, 
mort!  particularly,  that  this  function  depends  on  the  integrity  of 
motor  nuclei  in  the  medulla  oblongata. 

Tlie  last-named  fact  has  been  securely  established  by  the 
more  precise  investigation  of  the  structural  lesions  in  progressive 
hiill)ar  paralysis  (Leyden,  Charcot,  Uut-henne,  Joffroy,  Hun,  R. 
ilaier),  and  in  those  degenerations  of  the  gray  medullary  col- 
umns of  the  spinal  cord  which  ascend  to  the  medulla  oblongata 
(Clarke).  The  iniegritij  of  literal  phonation.  is  hound  up  with 
the  integrity  of  the  motor  nw-lei  in  the  mednlla  oblongata,  more 
especially  of  the  h^'-poglossal,  but  also  of  the  vago-accessory  and 
facial  nuclei.'  In  two  cases  recorded  by  Charcot  and  Duchenne- 
Joffroy,  the  only  abnorniality  that  could  be  detected  in  the 
medulla  oblongata  was  degcneiutive  atrophy  of  the  corput^ciilar 
elements  of  the  motor  nuclei.*      In  the  other  cases,  sclerotic 


■  Archiv  fflr  Psych.    M.  IV.    p.  419. 

'  Meynert,  Wien.  med,  Jabrb.  a.  ft.  0. ;  and  Wundt,  OmndzUge  der  physiolog.  F^- 
oholojf.    1874.  p.  220. 

'  See  my  lecture  on  Frognissive  Bulbar  PandyaiB,  in  Yolkmaim's  Summlung  klin. 
Tortrage.  Na  M. 

*  I  Rni  quite  awaro  of  the  diflSculty  there  often  is  in  drawing  the  line  between  phys- 
iological pigmentation  of  tbe  googlion-cellB  and  that  gniaular  degeaeration  which 
leads  to  their  becoming  atrophied  and  destroyed.     This,  however,  in  no  way  alters  the 
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changes  were  likewise  met  with  in  tlie  anterior  p^'ratnids  and 
other  motor  tracts.  On  tlie  other  hand,  the  sensory  nuclei,  more 
particutarly  those  of  the  auditory,  fifth,  and  glosso- pharyngeal 
nerves,  were  hardly  ever,  the  restiform  bodies  never,  found 
afifected. 

As  in  the  course  of  these  degenerative  clianges  one  ganglion- 
cell  after  another  is  slowly  destroyed  in  the  bulbar  nuclei,  w? 
perceive  ronsonants  and  vowels  successively  crumbling  &way,  as 
it  were,  from  the  patient's  speech,  while  his  intellectual  powers 
may  be  perfectly  retained.  His  words  grow  more  and  more 
indistinct  and  mutilated,  his  stammering  passes  into  an  unintel- 
ligible muttering,  until  at  last  he  is  only  able  to  emit  grunting 
noises,  and  perhaps  not  even  these.  So  long  as  his  hands  and 
arms  escape  paralysis,  he  continues  to  communicate  his  feelings 
and  ideas  by  writing.  The  disorder  of  speech  is  invariably  lim- 
ited (when  there  is  no  cerebral  complication)  to  the  power  of 
foraiiug  articulate  sounds  ;  the  stammering  may  pass  into  com- 
plete loss  of  speech,  but  it  is  never  associated  with  a  blundering 
enunciation  of  syllables  (Sylbenstolpern),  or  with  aphasia.  Thr 
decree  in  mhfeh  the  formation  of  Si/Uables  and  words  is  inter- 
fered with  is  always  proportionate  to  tJie  disorder  of  literal 
pfumntion  ;  the  architecture,  so  to  speak,  of  the  words  is  not 
impaired ;  they  continue  to  be  correctly  put  together,  though 
the  materials— the  elementary  sounds  of  which  they  axe  made 
up — may  be  inadequate. 

The  order  in  which  the  elementary  sounds  of  the  alphabet  are 
lost  in  this  disease  is  not  invariably  the  same.  It  depends  on  the 
order  in  which  the  groups  of  muscles  concerned  in  the  articula- 
tion—  those  of  the  lips,  the  tongue,  the  palate  —  become  para- 
lyzed. Should  the  lips  be  the  first  to  fail,  o  and  u  (oo)  are  the 
first  sounds  to  be  obliterated  ;  /  (ee)  and  e  (eh)  soon  follow  theni. 
A  (ah)  lasts  as  long  as  phonation  is  possible  at  all.  When  the 
tongue  loses  the  power  of  rising  from  the  door  of  the  mouth 
before  the  lips  become  affected,  /  (ee)  is  the  first  sound  to  go. 
The  failure  of  the  tongue  robs  the  patient  first  of  r  and  sh,  then 


fact  that  the  atrophy  and  destrnction  of  these  ccUb  entails  the  annihilation  of  their 
fanctioiia. 
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of  s,  I,  Jc,  ff  (Imrd),  i,  lastly  of  d  and  n.  Palsy  of  the  lips  inter- 
feres with  the  ])roinmf!iiition,  first,  oi p  and/',  later,  of  h,  m.  and 
V,  Pajalysis  t»f  the  .soft  palate  gives  t!ie  voice  a  nas>al  twang. 
When  sufficiently  advanced  to  permit  a  considerable  escape  of 
air  thi-ongh  the  nose,  it  hinders  tlie  pronunciation  of  the  labials 
b  and  p,  which  come  to  resemblo  /«,  w,  or  /".  because,  as  Du- 
L  chenne  was  the  first  to  point  out,  the  current  of  air  directed 
^P  through  the  month  is  no  longer  powerful  enough  to  burst 
"    through  the  tense  and  compressed  lips.     Should  this  firm  elos- 

»ure  of  the  tense  lips  still  continue  practicable,  the  patient  will  be 
able  to  utter  b  and  p  when  his  nose  is  pinched,  and  this  shows 
Duchenne'a  explanation  of  the  facts  to  be  correct.  We  have 
;,ib^e  our  first  example  of  a  pamhtJia  or  pararthria  Uieralis, 
'irhose  mechanism  is,  moreover,  fully  made  out. 
The  importance  of  the  motor-nuclei  qf  the  medulln.  for  the 
production  qf  artii'iilatt  sounds  is  thus  securely  established. 
I  Their  destruction  is  followed  ht/  par  ah/sis  and,  wasting  of  the 
muscles  concerned  in  speech,  and  uUimatelt/,  therefore,  by  loss 
of  speech. 
Buchenne  denied  that  paral^'sis  from  disease  of  the  bulbar 
nuch'i  was  followed  by  muscular  atropiiy ;  but  his  denial  was  only 
based  on  the  fact  that  the  atiophy  is  not  always  to  be  recognized 
during  life.  The  wasted  muscles  may  be  so  completely  replaced 
by  fat  that  the  size  uf  the  tongue  is  not  diminished.  Paralysis 
^—  and  atrophy  of  the  tonyne^  tuyelher  with  fibrillar y  twitchinys  of 
^1  its  muscles  and  associated  disorders  of  deylidition  are  inva- 
^m  r-iably  associated  with  bulbo- nuclear  stammering  —  Anarthria 
^^  literalis  bulbo-mwlearis  —  and  must  accordingly  be  m'eiced  as 
^^  essential  diagnostic  marlcs  of  the  disease.  The  reflex  excita- 
B  bility  and  electro- contractility  of  the  palsied  muscles  appears 
^1  to  depend  on  the  degree  of  nervous  and  muscular  degeneration 
^  (Rosenthal ').  As  a  general  rule,  the  paralysis  is  limited  to  the 
respiratory  division  of  the  facial  nerve  (supplying  the  mouth  and 
nose),  while  the  orbicularis  palpebrarum  retains  its  functional 
activity.  Tlie  fact  is  a  striking  one,  and  has  not  hitherto  been 
explained. 
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It  is  probable  that  the  motor-nuclei  of  the  medulla,  or  their 
constituent  nerve-cells,  exert  an  iiMportant  influence  upon  the 
muscles  of  articulation,  an  influence  similar  to  that  exerted  by 
the  large  cells  of  the  gray  matter  of  the  anterior  columns  of  the 
spinal  cord  on  the  muscles  of  the  trunk  and  limbs.  The  nutri- 
tion and  irritability  of  tlie  muscles  in  connection  with  the  spinal 
cord  is  closely  bound  up  with  the  integrity  of  these  cells,  which 
is  therefore  an  indispensable  condition  of  all  movement,  whether 
reflex  or  voluntary.  And  since,  even  in  the  higher  mammals,  the 
spinal  cord  is  capable  of  co-ordinating  the  simpler  movements 
after  its  separation  from  the  brain  (Freusberg),  we  may  by  anal- 
ogy ascribe  a  similar  power  to  the  medulla  oblongata.  More- 
over, we  learn  from  ExuePs  experiments,'  that  a  stimulus  setting 
out  from  the  brain  undergoes  retardation  in  the  ganglia  of  the 
caudex  cerebri  (Stammganglien) ;  tliat  it  subsequently  traverses 
the  spinal  cord  with  great  rapidit}^ ;  that,  lastly,  it  is  once  more 
delayed,  and  at  the  same  time  intensified,  before  entering  the 
nen^e-roots.  There  is  nothing  against  the  view  that  the  primitive 
sounds  emitted  by  the  infant  at  birth  are  movements  of  so  simple 
an  order  as  to  find  the  necessary  mechanism  fur  their  co-oi-dina- 
tion  adequately  siapplied  by  the  medulla  oblongata  alone.  On 
the  other  hand,  it  is  in  the  highest  degree  doubtful  whether  this 
bulbar  mechanism  is  of  itself  sufficient  for  the  production  of  all 
the  elaborate  sounds  required  by  langitage — sounds  which  have 
to  be  acquired  for  the  must  part  with  luuch  expenditure  of  time 
and  pains,  and  resembling  in  this  respect  the  art  of  standing 
erect,  of  walking,  of  handling  tools,  etc.  What  is  true  of  these 
movements,  wlilch  cannot  be  accomplished  without  the  aid  of 
cerebral  ganglia,  more  especially  of  the  corpora  striata,  must  be 
truer  still  of  the  constituent  elements  of  language,  whose  elabo 
ration  is  yet  more  closely  bound  up  with  the  intelligence,  and 
which  are  from  the  lirst  corabiuod  with  syllables  and  words, 
whose  value  and  meaning  are  determined,  not  indeed  exclu- 
sively, but  principally  by  the  arrangement  and  collocation  of 
their  constituent  sounds. 

Dysarthiic  impediments  of  speech,  from  stammering  to  com 


Pflueger't  Jiich'iv.    VI 11.    p.  520. 
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plete  inability  to  utter  sounds,  may  be  caused,  not  only  by  the 
gradual  dygenerative  processes  underlying  progressive  bulbar 
paralysis,  but  also  by  various  acute  and  chronic  morbid  vhanges 
in  the  medulla  ohlonrjata.,  when  they  involve  the  motor,  esj)e- 
cially  the  hypoglossal,  nuclei.  To  this  category  belong  hemor- 
rhagic extravasations,  circnnisoribed  necrotic  and  intlanimatory 
changes,  abscesses,  tumors,  islets  of  sclerosis,  etc.  So,  too, 
injury  or  disease  of  the  skull  and  its  periosteum,  pressure  of 
cerebellar  tumors,  extension  of  inHammatory  and  degenerative 
processes  from  the  pons  or  from  the  spinal  cord  to  the  region  of 
the  motor  nuclei,  may  damage  the  medalla  to  such  an  extent  as 
to  interfere  with  articulate  phonation.' 

But  even  when  the  integrity  of  the  bulbar  nuclei  is  unaffected, 
disease  of  the  pons  alone,  or  of  the  pons  in  conjunction  with  the 
medulla,  may  hinder  articulate  utterance  by  interfering  with  the 
transmission  of  impnlses  from  the  cerebrum  to  the  nuclei  and 
the  muscular  mechanism  of  speech.  Under  such  circumstances 
articulate  phonation  becomes  imperfect, either  in  iim^  orxn/orm. 
In  the  former  case,  vowels  and  consonants  are  correctly  and  dis- 
tinctly uttered,  but  their  enunciation — whether  singly  or  in  com- 
bination's too  slow,  or  interrupted  by  pauses  between  the 
syllables,  or  uneven  in  rhythm.  The  channels  leading  to  the 
muscles  of  articulation  are  still  all  of  them  open,  but  they  are 
obviously  less  smooth  than  usual,  or  perhaps  less  numerous — 
single  fibres  or  bundles  of  fibres  having  been  destroyed,  and  the 
impulses  being  obliged  to  follow  a  circuitous  route.  In  cases  of 
the  second  class  the  transmission  of  impulses  is  more  seriously 
hindered,  and  can  no  longer  be  effected  even  along  collateral 
channels  ;    the  enunciation  of   both  vowels  and  consonants  ia 


'  Cf.  P.  Dirhery,  Qaelqne«  formes  d'atrophie  et  de  paralysie  gloBBO-lazyng^o  d'ori- 
gine  bnlbnire.  Thf-se.  Paris,  1H70. — Ro^enthnl,  Allcr.  Wien.  med.  Ztuog.  1807.  15  and 
\Q.—  Thfifime,  Kljnik  der  Nervenkrankheiten.  187.'».  pp.  105-201.  and  237-2.'>.S.— i^- 
den,  a.  a.  O.  and  in  his  klinik  der  Riickenmarkakraakhciten.  1875.  Bd.  II.  p.  157 
,Myelomalacie  dea  Biitbus)  and  p.  05  (Blutextravasat  io  der  med.  oblong.,  der  nnteren 
HiUft«  dea  Ponn,  und  dem  linken  iniUleren  Kteinhirnschenkel). —  WUka,  Gny'u  Hosp. 
Rep.  1870.  II.  p,  Kl.—Bah,  Arch.  d.  Heilk  18:3.  p.  \92.—Jaeki>on,  Lancet,  1872.  No. 
^.—EicMitr^t,  Chorit.;--Aiin.aleii.  Berlin,  1876.  p.  200.  —  Frudreifh  observed  etinnmering 
oome  on  dnring  the  extension  of  tabetic  degeneration  of  the  posterior  oolumns  to  tU« 
med.  oblongata,  Virchow's  Arcbiv.  XXVL  pp.  301  and  433. 
VOL.  XIV.— 42 
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stammering  and  imperfect,  find  the  facultj*  of  articulate  uttCT- 
aiice  may  at  length  be  wholly  annibilated.  Sncli  dysarthrit; 
imjiedinients  of  sjieech  may  be  contrasted  with  the  **  basal  nu- 
clear"  group  as  basal  khiesodlc  dt/sarthri-es  ',  they  may  be  fur- 
ther qualified  as  cenfral  or  intra -cerebral,  to  distinguish  them 
from  those  jyeripherk  or  extra-cerebral,  thovf/Jt  f^till  intra-cra- 
nial,  dysarthries,  which  are  due  to  lesions  alfecting  the  motor 
nerves  of  speech  after  tln'y  have  issued  from  the  medulla  oblon- 
gata. 

It  is  probalile  that  these  "  intra-cerebral  basal  kinesodic  dys- 
arthries"  are  not  attended,  like  those  of  ''nuclear"  and  "extra- 
cerebral" origin,  by  atrophy  of  tlie  muscles  of  speech.  Moreover, 
in  marked  contrast  with  what  occui-s  iu  nuclear  stammering,  the 
tongue  nuiy  occasionally  be  observed  in  these  cases  to  retain  the 
power  of  executing  every  kind  of  movement  at  will,  both  rapidly 
and  correctly  ;  it  can  be  protruded  far  beyond  the  teetli,  raised 
witli  seeming  vigor  towards  the  palate,  moved  sidewaj'S  and 
backward ;  chewing  and  swallowing  may  be  satisfactorily  ac- 
complished, even  after  speech  has  grown  very  indistinct.  These 
facts  may  bo  explained  in  one  of  two  ways :  we  may  assume 
that  the  tninsmission  of  phonic  impulses  is  more  hindered  than 
that  of  impulses  for  other  movements,  the  paths  along  wliich  the 
former  travel  being  specially  damaged  ;  or — and  this  is  the  more 
likely  tlieory — we  may  su])pose  tlii.<  trmismission  of  all  impulses 
to  be  equally  impeded,  and  all  the  voluntary  movements  of  the 
tongue  to  be  hampered  alike  ;  the  paresis  of  those  ancillary  to 
speech  being  more  obvious,  however,  than  that  of  the  rest,  which 
can  only  be  detected  by  the  employment  of  special  methods. 
AVe  may  notice,  for  examjile,  that  the  patient  is  tmable  to  make 
a  clacking  noise  with  his  tongue  as  forcibly  and  readily  as  he 
usi'd  to  do ;  that  he  soon  gets  tired  of  chewing  and  swallowing. 
The  paresis  of  the  lips,  too,  is  often  betrayed  only  by  the  dimin- 
ished loudness  of  the  patient's  whistling.  As  regards  electrical 
methods  of  diagnosis,  Rosenthal  affirms  that,  in  paralysis  due  to 
tumors  in  the  pons,  faradic  excitability  of  the  facial  muscles 
and  nerve-twigs  may  be  abolished,  galvano-muscular  contractil- 
ity exalted,  galvanic  irritability  of  the  branches  of  the  portio 
dura  diminished  or  altogether  destroyed,  Just  as  in  paralysis  of 
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the  facial  nerve  from  extra-cerebral  causes.     Whether  the  same 
be  true  of  the  tongue  likewise,  we  do  not  know. 

That  artlcnlatiou  is  iioi  hivariabltj  interfered  with  bv  circum- 
Bcribed  lesions  of  the  medulla  oblongata  and  pons,  may  readily  be 
explained  if  we  reflect  that  they  are  neither  of  them  simple,  but 
composite  organs,  made  iip  of  a  great  variety  of  functionally 
distinct  cpntres  and  conducting  fibres.  The  cousequenci's  of  a 
lesion  always  d*^p<^nd  on  its  precise  extent  of  situation.  At  the 
present  time  we  know  only  that  for  articulate  utterance  the 
motor  nuclei  of  (In*  nerves  supplying  the  organs  of  speech  are  of 
prime  importance,  the  olivary  bodies  of  no  importance  at  all. 
Concerning  th«  part  played  by  the  various  regions  of  the  pons 
and  medulla  individually  in  relation  to  this  function,  we  know 
nntliing.  Whether  the  commissural  fibres  of  the  middle  cere- 
bellar jjeduncles,  in  the  central  portion  of  their  course,  where 
they  traverse  the  lower  part  of  the  pons,  really  possess  the  signi- 
ficance— as  regards  articulation — ascribed  to  them  by  Me^-nert 
and  Jaccoud,  remains  to  be  proved  by  evidence  of  a  more  conclu- 
sive kind  than  has  been  hitherto  adduced.'     It  is  to  the  precise 


¥ 


'  DaroUet  (Progrds  mMic.  1875,  p.  629)  deaoribes  a  sharply-defined  patch  of  throm- 
botic Roftening,  as  liig  as  a  Bmall  bazel-nut,  which  was  situated  in  the  right  upper  half 
of  the  pons;  it  did  not  tnuiygress  the  median  line,  and  stopped  short  of  the  pedun- 
culns  and  the  point  of  origin  of  the  middle  crtiB  of  the  cerebellum.  ThLs  IsRion  bad 
given  rise  {the  patient  wnsa  woman  of  thirty-six)  to  complete  right-Hided  (not  altomnte) 
homipl^a ;  the  tongue  was  nearly  motionleBsi,  articulation  very  imperfect,  intelligent 
unimpaired.  The  basilar  artery  was  plugged  by  a  thrombus.  In  the  year  1873,  I  my- 
self caiae  across  a  patch  of  softeoijig  situated  in  the  right  upper  half  of  the  pons  of  a 
briddoyer,  aged  fifty-nine.  It  was  aa  big  as  a  cherry-stone,  marbled  with  red  and 
gray,  and  consisted  (nnder  the  microscope)  of  a  mass  of  gmnnle-corpuiicles  amid  a 
fibrillar  reticulum.  It  did  not  transgress  the  middle  line,  but  penetratod  through  the 
inferior  and  middle  zonular  layers  (GUrtelschichte),  together  with  the  longitudinal 
fibres  that  lie  between  them.  No  pings  were  found  in  the  arteries.  The  patient  had 
bad  a  slight  apoplectic  stroke  in  August,  lS7:t,  after  which  bis  left  side  was  paralyzed 
for  three  days.  About  the  twelfth  of  December  he  fell  ill  again.  Along  with  fever  of 
a  markedly  intermittent  type  (evening  temperatare  from  S9'  [100,.'*''  F.  ]  to  41.5°  C. 
[1IK5.9'  P.],  morning  temperature  from  30.2'  |97.3  F.]  to  39'  C.  1102.3'  F.l),  he  was 
seized  with  complete  paralysis  of  the  left  side,  including  the  cheek;  sensation  was  now 
and  then  diminished  in  the  palsied  limbs  ;  the  left  pupil  was  permanently  and  excessive- 
ly contracted  ;  the  tongue  freely  movable,  with  oocasional  deviation  towards  the  left. 
He  was  often  delirious,  but  answered  questions  for  the  most  part  correctly ;  no  fault 
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topographical  determination  of  small,  sharply  circumscribed 
heniuirliagic  cicatrices  and  patches  of  necrotic  softening  in  the 
substance  of  the  pons  and  medulla  oblongata,  that  we  must  look 
for  information  concerning  the  function  of  the  individual  basal 
areas  in  regard  to  the  faculty  of  speech.  It  will  be  as  necessary 
to  give  an  accurate  description  of  those  lesions  which  are  not 
attended  by  any  disorder  of  speech  during  life,  as  of  those  which 
are. 

The  study  of  the  disease  known  as  insular  (disseminated) 
sclerosis  of  the  brain  and  spinal  cord  is  of  considerable  interest 
in  reference  to  the  centres  and  channels  subservient  to  articulate 
phonation. 

The  disorders  of  speech  met  with  in  this  disease  are  almost 
invariably  dysarthries.  Tlie  nature  of  the  disorder  depends 
wholly  on  the  seat  of  the  sclerotic  change.  In  the  purely  spinal 
form  of  the  disease,  articulation — to  judge  from  a  single  case — 
does  not  appear  to  suffer.'  Should  the  changes  be  confined  to 
the  medulla  spinalis  and  oblongata  (bulbo-spinal  form),  every- 
thing will  depend  on  their  distribution  in  the  substance  of  the 
latter.*  Lastly,  in  the  cerebro-spinal  form  of  the  disease,  dis- 
orders of  speech,  or  at  any  rate  of  tlie  voice,  seem  always  to 
exist.  Tlie  disorders  of  speech  alvvaj^s  involve  the  faculty  of 
articulate  utterance,  hardly  ever  the  actual  structure  of  words 
(atactic  apliasia),  or  of  sentences  ;  for  the  cortex  cerebri  is  seldom 
affected  by  the  morbid  cliange,  and  then,  as  a  rule,  only  to  a 
trifling  e.xtent.  The  cortex  cerebelli  shares  the  almost  absolnte 
immunity  of  the  cortex  cerebri.      The  islets  of  sclerosis  are 


waa  noticed  in  his  articulation.  He  died  on  December  25th. — These  two  obserratioaa 
are  contradictory,  and  the  contradiction  does  not  at  present  admit  of  reconciliatioa. 

■  Pennock'i  caaea,  recorded  bj  Morrit.  Cf.  Bournevi'U  and  Ouerard,  Oe  1»  adiwe 
on  ploqaee  disa^minucEi.  Paris,  1860.  p.  70. 

*  In  Viiljii'tn'K  case  {BoumecUle,  1.  o.,  p.  64)  no  mention  is  mode  of  anj  disorder  of 
speech ;  the  .sclerosis  was  limited  to  small  ialcts  in  the  restiforin  bodies,  the  olirarr 
bodies,  and  the  floor  of  the  fourth  ventricle. — On  the  other  hand,  in  Ebtttin'i  case 
(Deutach.  Archiv  fur  klin.  Medic.  Bd.  X.  p.  rin9),  the  solenieia  gave  rise  to  monoto- 
nous, but  not  BcannlDg  utterance,  with  indistinct  formation  of  literal  Bounds,  L  «.,  with 
stanunerin^.  In  this  case  the  inauliur  deposits  did  more  than  merely  interrupt  the 
fibres  of  the  bypaglosaal  nerves  in  the  intra-medullary  portion  of  their  coarse ;  tbG7 
likewise  penetrated  into  one  of  the  bypogloeaal  nuclei,  destroying  its  cells. 
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chiefly  disseminated  through  the  central  region  of  the  greater 
brain,  the  corpus  semiovale  with  the  grsxy  matter  of  the  central 
cavities  (TIuhltMi^rau),  the  corpora  striata  and  optic  thalami  ; 
they  frequt-ntly  increase  in  number  as  we  proceed  downward,  in 
the  pons  and  medulla  oblongata.  Broadly  speaking,  the  motor 
centres  and  conducting  fibres  are  more  affected  by  the  sclerosis 
than  those  concerned  in  sensation  ;  still,  I  cannot  agree  with 
Buchwald,'  in  terming  the  entire  disease  a  ''sclerosis  of  the 
motor  centres,"  and  contrasting  it  with  tabes  dorsualis. 

Letihe'  has  pointed  out  that  si/mpioms  of  fflosKo- pharyngeal 
paralysis  constitute  a  part — thotigh  usually  but  a  small  part — 
of  the  clinical  phenomena  presented  by  insular  s(4erosis  of  the 
brain  and  cord.  Others '  have  confirmed  this  statement.  The 
fact  is  not  .surprising,  inasmuch  as  the  sclerosis  may  Ipad  to 
atrophy  and  complete  destruction  of  the  cells  in  the  bulbar 
nuclei.'  The  patient  begins  by  stammering,  his  utterance  pass- 
ing ultimatel}'  into  an  unintelligible  muttering. 

But  there  are  also  cas<^9  in  which  the  faculty  of  articulation 
e.xhibits  no  such  decided  impauTucnt.  The  power  of  modulation 
is  lost ;  the  voice  is  pitched  in  a  monotone,  and  is  occasionally 
nasal.  Uttei*ance  is  not  indistinct ;  it  is  merely  slow,  notwith- 
standing an  iinusual  expenditure  of  effort  {bradylalia,  or  hrady- 
nrthria).  Ltfttera  and  syllables,  tljough  correc.tly  formed,  no 
longer  succeed  one  another  with  their  customary  rapidity.  If 
the  syllables  are  separated  from  one  another  b}'  moj-ked  pauses, 
w^e  call  the  utterance  '^ scanning. "  The  patient  continues  to 
possess  full  command  over  his  tongue,  and  his  power  of  swallow- 
ing is  not  impaired.  Ho  suffers  merely  from  difficulty  and  delay 
in  the  transmission  of  motor  impulses  to  the  muscles  of  the 
respiratory  apparatus,  of  the  larynx  and  tongue.  The  channela 
are  no  longer  pervious  ;  here  and  there,  in  the  greater  brain  and 
mesencephalon,  they  are  interrupted  ;  more  powerful  discharges 
of  nerve-force  are  required,  and  they  are  probably  conveyed  in 


'  DentBoh.  Arch,  f  klin,  Med.  Bd.  X.  p.  478. 

•  Ibid.   Bd.  VIII.    p.  I. 

»  Conf.  ftfMU,  Uridem.   VIII.  p.  233. 

*  Aa  in  EbHein'B  caae,  referred  to  above ;  a]aa  in  oae  recorded  by  Joffroy,  Oas.  m£d. 
de  Puria.    1870.    No.  23. 
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part  along  collateral  paths.'  We  must  also  attribute  to  disturh- 
aiioes  of  transniissiou  siK;h  s}'uiptoms  as  those  noticed  in  a  case 
of  Scliuele's,  where  ''individual  syllables  were  shot  out  with 
explosive  velu^nience,  while  those  immediately  succeeding  them 
were  uttered  in  the  hesitating,  scanning  fashion  characteristic  of 
the  disease.''  Tliia  sort  of  ataxy  depends  on  a  false  estimate  of 
the  amount  of  force  required  for  articulation,  due  to  altered 
resistances  in  the  conducting  fibres.  Closely  related  to  tliis 
phenomenon  is  anotiier,  which  I  had  occasion  to  observe,  for 
years  together,  in  a  woman  suffering  from  insular  sclerosis  of 
the  brain  and  cord  (case  published  by  Dr.  Putzar).  After  her 
death  we  found  very  extensive  sclerosis  of  the  medullary  layer 
of  both  liemispheres  (just  as  in  Schuele's  case),  besides  a  number 
of  islets  of  disease  elsewhere.  Her  speech  continued  quite  intel- 
ligiljle  to  the  last ;  articulate  sound.s,  apart  from  slight  hesitation 
and  sibilatioii,  were  correctly  formed ;  but  her  words,  without 
being  actually  ''scanned,"  were  jerked  out  in  a  fragmentary 
sort  of  way,  in  a  somewhat  bleating  tone  of  voice,  and  wiih 
decided  effort.  The  hypoglossal  nuclei  and  the  iutra-bulbar 
hypoglossal  fibreg  were  found  intact,  on  microscopical  examina- 
tion of  the  hardened  tissues.' 

It  is  hardly  necessary  to  state  that  utterance  may  l>e  rendered 
Btammering  tounintelligibility,  notwithstanding  perfect  integrity 
of  the  bulbar  nuclei  and  basal  conducting  fibres,  solely  in  conse- 
quence of  hlpcklag  of  those  chaii/ids  in  the  Jtemispheres  al^tng 
which  imptdses  are  coneeyed  dowiimard  from  the  cortex  cere- 


'  In  iL  oaaa  of  insutar  BclerosiB  of  the  oord,  medulla  oblongata,  and  pons,  witboat 
implication  of  the  cerebrum,  which  occurred  in  my  warda,  and  has  been  pablished  by 
Dr.  Engeiner  (Deutsoh.  Archiv  f.  klin.  Med.  XVI.  p.  550),  the  on]/  fault  detected  in 
the  patient's  utterauce  was  its  slowness  and  slightly  hesitatiuff  character.  The  hyyio- 
glossol  nuclei  were  unaffected.  The  condnctiug  channels  were  intermpted  here  iin>i 
there  in  the  pons  and  medulla  oblongata.  The  cerebrum  appeared  to  be  in  a  perfectly 
normal  condition. 

"  Speech  i.i  often  aooompanied  by  noisy  (jauohzend)  iaRpirations.  Leube  attribntea 
this  to  paresis  of  the  crfco-flrytajnoidei  postici,  whose  function  it  is  to  widen  the  open- 
ing: of  ihe  glottis,  nimch  (Deutsche  Klinik.  1870.  Nos,  .3.3  to  38)  met  with  a  ca»e  in 
which  the  patient's  alow  and  indistinct  ntteriince  was  repeatedly  interrupt«d  by  laogfa- 
ter.  This  reminds  me  of  a  gentleman  suffering  from  bulbar  paralyais,  who  woobl 
bunt  into  ebonts  of  laughter  on  the  smallejit  i>ravocatioa. 


STAMMERIXG  AND   STUTTERING. 


663 


bri.  This  is  proved  by  a  case  of  Jolly '  s, '  in  which  the  corpus 
callosum  and  the  medullary  substance  of  the  cerebral  hemi- 
spheres were  very  extensively  indurated  and  of  leathery  tough- 
ness, while  I  be  great  ganglia — the  lejiticular  nuclei,  corpora 
striata,  and  optic  thalami — together  with  the  gray  matter  of  the 
cerebral  iieduiicles  and  the  bulbar  nuclei,  were  altogether  intact. 
Towards  the  close  of  her  life  the  j>atient's  stammering  grew  t-o 
extreme  tliat  slie  was  only  able  to  utter  the  words  "yes''  and 
"no''  intelligibly.  The  symptoms  came  genenilly  to  resemble 
those  of  progressive  bulbar  i)aralyfc.is,  tiiough  tlie  sclerosis  was 
limited  to  the  wiiite  medullary  substance  of  the  hemispheres. 
The  sensorium  remained  unclouded  to  the  end.  It  ia  worthy  of 
note  that,  at  a  time  when  her  consonants  had  become  almost 
unintelligible,  the  patient  was  still  able  to  utter  all  the  vowel- 
sounds  in  a  loud  tone  of  voice,  almost  destitute  of  modulation. 
After  she  had  ceased  to  be  intelligible  at  all,  she  still,  when  she 
wanted  to  speak,  emitted  loud,  clear  sounds  in  a  high-pitched 
monotone.  If  she  tried  to  put  out  her  tongue  (which  did  not 
ajjpeur  (o  be  wasted),  she  failed  in  the  attempt,  the  tongue 
rolling  helplessly  about  in  her  mouth.  These  peculiarities, 
which  liave  not  hitherto  been  observed  in  progressive  bulbar 
jiaralysis,  may  possibly  serve  as  a  clue  to  diagnosis  in  future. 

I  con.sider  it  a  fact  of  great  importance  that  in  insular  scle- 
rosis, even  when  the  islets  of  degeneration  are  of  cousidei-able 
sixe  and  abundantly  disseminated  through  the  medullary  tract 
of  the  cerebrum  and  down  into  the  cord,  it  is  ordy  the  mecha- 
nism of  articulate  pliouation  and  the  rapidity  of  utterance  that 
are  impaired — never  the  co-ordination  of  syllables  and  words  in 
obedience  to  the  laws  of  sjiokea  language,  unless  the  cortical 
substance  be  simultaneously  implicated  in  the  degenerative  pro- 
cess. We  never  meet  with  the  blundering  enunciation  of  sylla- 
bles (Silbenstolpern)  so  common  in  general  panilysia,  or  with 
true  aphasia.  The  "scanning"  iitterance  of  syllables  miist  not 
be  confounded  with  blundering  enunciation.  In  the  former, 
articulate  sounds  are  correctly  combined  to  form  syllables  and 
words  ;  the  syllables  are  merely  separated  from  one  another  by 
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brief  pauses.  In  the  latter,  both  articulate  soands  and  syllables 
are  misplaced  and  thrown  into  confusion.  To  borrow  Westphal's 
admirable  illustration,  the  general  paralytic,  in  trying  to  say 
•' artillery,"  calls  it  "  artrillerary  ; "  the  patient  with  insular 
sclerosis,  on  the  other  hand,  pronounces  it  "  ar-til-le-ry." 

Stuttering  (Stottern),  again,  has  not  hitherto  been  observed  in 
cases  of  insular  sclerosis.  But  this  is  not  a  point  on  which  lam 
inclined  to  lay  much  stress  in  connection  with  the  localization  of 
the  functions  concerned  in  speech ;  for  it  depends  far  more  on 
the  nature  of  the  process  (sclerosis)  than  upon  its  situation. 
Stuttering  is  not,  like  stammering,  a  paralytic  defect  of  articulate 
phonation ;  it  is  a  spasmodic  hinderance  to  the  enunciation  of 
syllables,  and  more  particularly  to  the  vocalization  of  the  neces- 
sary sounds.  It  requires  for  its  production  an  exaggerated  excit- 
ability— exaggerated  to  the  point  of  generating  spasm — in  that 
part  of  the  articulatory  centre  which  is  specially  concerned  in 
vocalization.  This  state  of  Bj)asmodic  excitability  may  be  indnced 
by  influences  propagated  from  the  most  diverse  points  of  the 
nervous  system ;  it  may  be  caused  by  irritation  of  the  bowel 
no  le^s  than  by  irritation  of  the  spinal  cord  or  brain.  Hence,  we 
must  not  jump  too  hastily  to  the  conclusion  that  the  seat  of  the 
lesion  to  which  the  stuttering  is  due  is  at  the  same  time  the  seat 
of  the  faculty  by  which  the  vocalization  of  syllables  is  eflFected. 
There  is,  indeed,  some  ground  for  the  opinion  that  morbid 
changes  at  the  base  of  the  brain,  when  giving  rise  to  considerable 
irritation,  may  cause  stuttering.  Cases  are  on  record  of  this 
symptom  having  been  brought  on  by  tumors  and  other  lesions 
in  this  neighborhood.  Unfortunately,  stammering  has  not  always 
been  clearly  distinguished  from  stuttering ;  the  terms  used 
formerly  to  be  employed  without  due  discrimination  ;  hence,  the 
older  observations  bearing  on  this  point  do  not  carry  mnch 
weiglit. 

The  present  is  a  suitable  opportunity  for  entering  somewhat 
more  deeply  into  the  relations  between  the  TnechanisTn  of  artic\i- 
l(Ue  phondthn  (Lautmechanik)  on  the  one  hand,  and  the  «wi- 
siruciion  of  syllables  (Silbenfiigung)  an  ths  other. 

The  successful  construction  of  syllables  depends  for  its  reali- 
zation on  the  following  conditions  :  First,  the  muscles  of  speech 
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must  be  individually  capable  of  adequate  contraction.  Secondly, 
the  phonic-respiratory  groups  of  muscles  in  the  trunk  and  larynx 
inut^t  t"o-o|ienite  accurately  with  the  articuhitory  muscles  of  the 
mouth.  Thirdly,  the  groups  of  muscles  whicli  form  consonants, 
and  those  which  forai  vowels,  must  fulfil  their  respective  offices. 
Fourthly,  the  attitude  of  the  organs  of  speech  in  pronouncing 
consonants  iTuistbe  correctly  joined  to  their  attitude  in  ])ronounc- 
ing  vowels,  and  the  successive  transifion  from  one  attitude  to 
another  must  be  suitably  accomplished. 

J^tammeruKj  (Stammeln)  consists  in  a  failure  of  the  muscles 
of  speech  as  rei^ards  botli  their  individual  contractions  and  those 
combined  contractions  which  are  requisite  for  the  enunciation  of 
consonants  and  vowels.  The  t>bstacle  to  their  indep*'ndent  or 
their  co-ordinate  contraction  may  be  of  a  coarse,  mechanical 
nature,  situated  in  the  jaws,  teeth,  palate,  etc.,  or  in  the  muscles 
themselves  ;  or  it  luay  be  peripheral,  situated  in  the  motor  nerves 
of  the  tongue,  palate,  and  face  ;  or  it  may  be  central,  due  to  some 
failure  on  the  jiart  of  the  motor  centres  to  originute  impulses  of 
sufficient  power  to  put  the  muscles  of  speech  in  action;  or,  the 
transmission  of  the  impulses  may  be  disturbed,  or  they  may  be 
diverted  into  wrong  channels. — Broadly  speaking,  the  imperfect 
•utterance  of  syllables  is  due  to  some  imperfection  in  the  working 
of  the  external  or  internal  mechanism  of  articulate  phonation  ; 
the  slammer  in  ff  may  be  of  external  or  of  internal  origin. 

It  is  clear  that  when  stammering  i.s  produced  by  any  of  the 
above-named  causes,  the  transit  of  the  muscles  from  one  attitude 
to  another,  and  the  fusion  of  consonants  with  vowels  ("vocaliza- 
tion of  consonants"),  will  likewse  be  interfered  with  ;  in  other 
words,  Mfi  imperfect  utterance  of  elementarif  articulate  souTids 
will  entail  an  imperfect  ntterance  of  syllables. 

But  imperfect  formation  of  syllables  may  also  coexist  with 
integrity  of  the  mechanism  of  articulate  phonation  ;  it  may  exist 
without  stammering,  and  altogether  independently  of  it.  Stut- 
tering and  the  blundering  enunciation  of  syllables  (Silbenstol- 
pern)  ai'e  purely  syllabic  faults  of  speech,  a#d  must  be  rigor- 
ously distinguished  from  stammering. 

Stidterinf]  (Stottern)  is  dutt,  not  to  any  peripheric  hinderance 
of  a  mechanical  kind  to  the  activity  of  the  organs  of  speech,  nor 
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to  any  central  failuru  of  motor  power,  nor  yet  to  au^'  iuterrup- 
ti(.»n  of  it^  tniiisiiiiissioii ;  it  is  due  simply  and  solely  to  a  spiismodic 
inability  to  execute  that  "  voeuliziLtion  of  consonants"  (union  of 
consonants  witli  vowels)  which  is  requisite  for  the  formation  of 
syllables.  The  attempt  to  fuse  a  consonant  with  a  subsequent 
vowel  into  a  .^yJluble,  sometimes  even  the  attempt  to  utter  a  syl- 
lable beginning  with  a  vowel,  brings  on  spasm  of  the  muscles  of 
speech — the  spasm  not  being  confined  to  the  muscles  actually 
I'ligaged  in  the  formation  of  particular  letters,  but  spreading  to 
the  plionic  and  respiratory  muscles  likewise ;  nay,  the  central 
irrilatidu  occasionally  radiates  over  many  other  muscular  regions 
also.  The  speaker  is  left  in  the  lurcli,  not  by  the  centre  for  co- 
ordinating the  movements  of  articulate  phonatiou,  but  by  that 
which  presides  over  the  "  vocalization  "  of  sounds  with  a  view  to 
the  construction  of  syllables.  IIow  this  ^''  rocalization'Cenire" 
is  connected  with  the  centre  for  articulate  phonation,  wo  do  not 
know. 

lu  '■^blu.iLdering  enmudatkm  of  syllables'^  (Silbenstolpern) 
the  combination  of  articulate  sounds  into  syllables  is  interfered 
with,  not  by  any  external  mechanical  obstacles  to  pronuncia- 
tion, or  to  t)ie  connection  of  consonants  with  vowels  ;  not  by 
any  centnil  failure  of  motor  energy  for  articulate  phonation  ;  not 
by  any  break  in  the  transmission  of  impulses  to  the  muscles  of 
speech  \  not  by  any  spasmodic  hinderance  to  the  ** vocalization" 
of  consonants  ;  but  by  causes  situated  on  a  higher  level.  Tfu 
J'tttdl  lit'H  in.  the  speaker's  inability  to  co-ordinate  articuhit* 
sounds  into  syllables  and  syllables  into  words^  as  organic  unitt 
held  together  in  conformity  with  the  law  of  spoken  language. 
The  imperfection  of  the  syllables  results  from  the  incorrect  in- 
terpolation  and  collocation  of  articulate  sotmds — in  ikemselves 
correctly  formed  and  correctly  Joined  with  one  another — in  w&rd^, 
as  the  organic  units  of  language,  and  as  articulate  motor-aggre- 
gates. The  completed  word  may  be  said,  in  a  manner,  to  assimi- 
late its  constituent  sounds,  to  incorporate  into  a  single  organic 
unity  those  elemt^tary  parts  which  derive  their  true  significance 
only  from  their  relative  position  and  the  stress  laid  on  them. 
This  organic  whole — this  com])ound  organism  of  language— has  its 
intimate  structure  loosened;   its  constituent  sounds  fall  apart 
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and  get  mixed  up  with  one  another ;  they  fail  to  make  their  ap- 
pearance at  all,  ur  they  make  it  in  tlie  wrong  place,  too  soon  or 
too  lute,  with  a  right  or  a  wrong  accent,  never  twice  in  the  same 
order.  Occasionally,  moreover,  letters  which  have  nothing  what- 
ever to  do  with  the  word  usurp  the  place  of  others  that  properly 
belong  to  it. 

In  aphafiia,  linally,  the  word  as  a  whole  is  wanting,  or  it  is 
uttered  in  some  mutilated  form,  or  one  word  is  substitnted  for 
another.  It  is  not  merely  the  constituent  letters  of  a  word  that 
drop  ont  of  it  at  random,  or  are  misplaced,  or  wrongly  accentu- 
ated, whereby  the  word  is  twisted  out  of  shape;  it  is  the  word 
itself  that  diops  out  of  our  speech,  or  presents  Itself  in  a  new 
and  not  seldom  quite  mutilated  form.  It  is  no  longer  the  mere 
structure  of  the  word  that  is  shattered ;  the  combination  of  words 
into  sentences  is  at  fault.  The  aphasia  is  termed  ^UUaciic'^ 
when  the  word,  though  still  retained  as  a  sensory  image  and  as 
a  symbol  of  thought,  can  no  longer  he  enunciated  as  a  motor 
combination  of  articulate  sounds,  though  the  sounds  themselves 
may  still  continue  to  be  correctly  formed  when  occurring  in  some 
other  word  ;  but  when  the  word  no  longer  exists  in  conscious- 
ness, even  as  a  sensory  image,  we  term  the  aphasia  "  aw.«t'.y/c." 
The  amnesic  does  not  include  the  atactic  form  of  aphasia ;  the 
former  may  exist  without  the  latter,  in  which  case  the  word  is 
readily  pronounced  when  recalled  to  ttie  acoustic  memory. 

The  study  of  the  disorders  of  speech  associated  with  insular 
eclerosis  and  with  the  various  lesions  restricted  to  the  medulla 
oblongata  and  pons,  brings  us  accordingly  to  the  probable  con- 
clusion i?iat  the  LnfTa-coTtlcal  regions  of  the  brain  conlam 
merelij  the  apparatus  requisite  for  the  mechanical  execution 
and  connection  of  the  mooevients  subsernient  to  articulate  phona- 

/  while  the  formation  of  syUables  and  words,  as  elements  of 
spoken  language,  takes  place  in  the  cortical  substance  itself. 


^Land 


The  cerebellum,  is  usually  credited  with  the  function  of  imme- 
diately regulating  the  voluntary  movements  In  conformity  with 
sensory  impressions.  Deiters  and  Wundt  n^gard  the  cortex 
cerebelli  as  a  terminal  central  expansion,  specially  designed  to 
sei-ve  as  a  meeting-place  for  diverticula  from  the  motor  and  sen- 
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sory  conducting  tracts,  between  whicli  it  is,  as  it  were,  inter- 
posed ;  so  that  the  motor  provinces  of  the  cortex  cerebri,  on  the 
one  band,  and  the  sensory  prt)vim'es  of  the  general  surface  of  the 
body,  on  the  other,  are  both  represented  in  it. 

Luys,'  even  before  Jaccoud,  had  assigned  an  important  part 
in  the  production  of  articulate  sounds  to  the  cerebellum.  He 
assorts  that  disorders  of  speech  liave  been  observed  in  one-fifth 
of  the  total  number  of  cerebellar  lesions,  these  disorder 
ranging  from  simple  weakness  to  complete  loss  of  speech,  and 
b»'ing  of  both  an  asthenic  and  an  atactic  kind.  He  found  dis- 
orders of  speech  noted  in  tifteeu  out  of  fifty-six  cases  of  cere- 
bellar disease  ;  in  five  out  of  the  fifteen  there  was  aphasia.  On 
the  post-mortem  table,  new  growths  (including  tubercles)  and 
hemorrhagic  extravasations  were  discovered.'  Now,  although 
we  cannot  dispute  the  possibility  of  the  cerel)ellum  playing  some 
part  or  other  in  the  co-ordination  of  phonic  movements  and  in 
tile  rhythm  of  speech,  still  the  observations  we  have  at  our  dis- 
posal {some  of  which  date  from  the  last  century)  are  ill  adapted 
to  serve  as  a  foundation  for  positive  conclusions. 

The  majority  are  cases  of  tumor.'  Now,  cerebellar  tumorB  often  exert  prcsnne 
on  the  medulla  oblonj|ata  and  pons — organs  whose  importance  for  articolation  u 
Bccurdy  establi.ilied.  Or  they  tnny  give  rise  to  intemat  hydrocephalus,  often  of 
enormous  proportions,  which  hinders  the  tran.smisstoii  of  motor  impulses  to  the 
orgnns  <vf  speech,  and  produces  amnesic  aphasia  by  dulling  the  mental  faculties. 
Neitlier  can  we  draw  satisfactory  conclusions  from  the  rare  instances  in  which 
some  disorder  of  speech  was  oliserved  to  coexist  with  softening  of,  or  hemor- 
rhage into,  the  cerebellum,  for  the  records  are  too  imperfect  for  our  purpose.' 
— Of  far  higher  value  is  Coiulictte's  celebrated  case  of  complete  deticicncT  of  the 
cerebellum'  in  an  imbecile  girl  who  died  in  her  eleventh  year.     The  cerebellum 

'  Becherchea  sar  le  syst^me  nerveox  oer^bro-spin&L     Paris,  18(>5. 

*  Betudikt,  Neryenpathologie  uud  Eleotrotherapie.  Leipzig,  1874.  Abtheilung  L 
p.  348. 

'  Ladfime  (Symptomabologie  nud  Diag-Qoittik  der  HimgeschwOlfite.  WQrzbnig,  1865) 
collected  78  coaea  of  cerebellar  tumors,  in  only  0  of  which  was  any  disorder  of  8p««eh 
noted. — A.  Ferfirr  (Beitrtige  znr  .Syinptomntoiogie  und  Diagnose  der  Kleinhimtttmomi. 
Marburg,  1875)  fonnd  imperfect  mobility  of  the  tongno  and  diHordera  of  speech  frr- 
qnently  mentioued  in  S2  more  recent  observations.  The  two  together  were  obsMrcd 
in  8  of  the  cases. 

*  Of.  *.  <j.,  AitdrttI,  Cliaique  medic  III.  edition.  Vol.  V.   p.  495. 

*  Crxtceilhier,  Anatomie  pothol.  Livr.  XV.  PI.  V. 
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I  ouly  repreaented  by  little  stamps  no  bigger  Ihun  pens;  ita  middle  crura 
Irflckcnarme)  vrith  the  transsvcrse  fibres  of  the  puns  were  cntiri'ly  wanting.  The 
child,  when  admitted  in  her  tenth  year  into  an  orphanage,  was  able  to  answer 
questions,  though  her  articulation  ivas  not  very  distinct  ("nettemcnt ").  In  the 
\iiat  year  of  her  life,  hor  replica  were  limited  to  "  oui  "  and  "non."'  The  atrophy 
was  probably  a,  result  of  some  slow  destructive  change;  but  Cruvcdhier  was 
unable  lo  satisfy  hiiusell  whether  the  tliangc  had  begun  and  run  its  course  before 
or  after  birth.  —  Dr.  Vcrdelli,  of  Brescia,'  has  lately  published  a  similar  case  of 
atrophy  of  the  cerebellum  in  an  epileptic,  aged  nineteen.  The  cerclwlluui  was 
reduced  to  the  size  of  a  nut;  the  pons  measured  two  centimetres  in  its  trans- 
verse, nn<l  a  little  over  one  centimetre  in  its  long  diameter;  the  metlulla  olilon- 
gata  was  l>arely  half  as  broad  as  usual.  The  cerebral  hemispheres  appeared  to 
be  of  normal  siic.  Tho  young  man,  though  paralyzed  ia  the  legs,  was  fairly 
intelligent,  joked  with  th(»  other  huls,  and  followed  their  conversation,  He  waa 
late  in  learning  to  speak  ;  ho  stutttircd,  and  woi  often  unalile  to  utter  a  parti- 
cular word. — On  the  other  hand,  the  faculty  of  speech  does  not  aj^pcar  to  have 
suffered  in  the  case  of  rudimentary  d(?velit[»ment  of  the  cerebellum  lately  descrificd 
by  Otto.'  Here,  it  is  true,  the  rudiment  waa  much  larger  thun  in  the  two  other 
cues.  It  was  miule  up  of  the  normal  tistsue-elcmente  of  the  cerebellum. — Tlic 
entlon  of  the  faculty  of  speech  in  cases  of  unilateral  atrophy  of  the  cerebellum 
proves  nothing  against  the  importance  of  tliis  orjjan  in  regard  to  speech;  for  the 
functions  of  the  missing  half  may  possibly  be  fulfilled  by  a  vicarious  activity — 
perhaps  associated  with  hypertrophy— of  the  other  half  (LallemeatJ. 
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General  Account  of  the  Conducting  Fibres  and  Ganglia  through  which  Spewh- 
impulses  Pass  from  the  Cortex  Cerebri  to  the  Basal  Phonic  Centre.— The  Cor- 
pora Quadrigeminn  and  Optic  Thalami  in  their  Relation  to  the  Faculty  of 
SpeeclL — The  Channels  between  the  Crusta  of  the  Cerebral  Peduncles  and  the 
Cerebral  Cortex,  oa  made  out  by  Guddenand  VeyssiCre. — Anterior  and  PuBterior 
Ccntro-hemispheric  Dysarthrics  of  Conduction. — In  roost  Human  Bruius  tho 
Main  Current  of  Centrifugal  Impulses  in  Speaking  passes  downward  through  the 
Left  Cerebral  Ileniisphere,  a  Side- current  through  the  Right  One. — The  Connec- 
tion of  the  Motor  Channels  of  Speech  with  the  Central  Aggregates  of  Gray 
Matter, — Tlie  Gray  Matter  of  the  Corpora  Striata  in  its  Itelation  to  fl]»cech. — 
Broad  bent's  Hypothesis. — Unequal  Value  of  Existing  Clinical  Materials  for  tho 
Localization  of  the  Functions  concerned  in  Speech,  according  to  the  Anotomi- 


'  Sehmiriri  Jnhrb.  Bd.  CLXV,    p.  23. 

'  Archiv  f.  Psychlatrie.  Bd.  IV.  p.  730,  und  Bd.  VL  p.  850. 
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cal  Nature  of  tlio  Lesions. — Strio-capsnlar  and  Strio-nuclcar  Dysartliries. — The 
Domain  of  Dyspliasic  Troubles  begins  bf;yond  the  Corpora  Strinta  io  the 
HeiutsiilM'reB  proper  (Tlimmuntd). — Tlie  Path  traversed  by  tbe  Articulatorr 
Iinimlses  for  Literal  Piiunation  in  the  Anterior  Portion  of  the  Corona  Radiata, 
and  iU  Kelatiou  to  tkc  Aissociativc  and  Commissural  Channels  jn  the  Hani- 
spheres  Proper. 

Having  established  tlieexistenco  of  a  basal  plionic  centre,  and 
]iaving  endeavored  to  ascertain  tlie  importance  of  the  medulla 
oblongata,  pons  and  L^erehi'llum  in  relation  to  speech,  so  far  as 
the  data  we  ptissess  enable  us  to  do  so,  we  may  proceed  to 
acquaint  ourselves  with  Ike  ascerulinff  and  descendinf/,  »ensory 
and  motor,  fibres  and  ganglia  iraTersed.  by  the  impulses  con- 
rerned  in  speeoJi  on  tJicir  way  heticeen  this  basal  phttnic  centrr. 
and  the  cortex  of  the  cerebful  heinispJti'res. 

Every  sensory  and  motor  province  in  the  body  is  centrally 
represented,  not  merely  in  the  niedirtla  spinalis  or  oblongata  and 
in  the  cerebellum,  but  several  times  over  in  the  cerebrum  itself. 
Meynert  divides  the  ganglionic  masses  of  the  cerebrum  into  two 
great  region.s,  one  of  which  receivi^s  its  fibres  througli  the  fillet 
(Schlcife)  and  tegmentum,  the  otlier  through  the  crnsta  p^dnn- 
cull  cerebralis.  The  former  includes  the  corpora  quadrigemina 
and  optic  thalarai,  wliich  he  terms  ganglia  of  thi^  tegmentum  ; 
the  latter,  comprising  the  co:iJora  striata  and  cortex  cerebri,  he 
cMs  ganglia,  of  the  cruda.  The  ganglia  of  the  tegmentum,  in 
all  likelihood,  subserve  only  the  reflex  movements  which  an- 
determined  by  sensory  impressions,  either  simple  or  combined,  to 
form  images ;  tlie  ganglia  of  the  crusta,  on  the  other  hand,  sub- 
serve the  vc*luntary  movements  which  originate  in  states  of  con- 
sciousness. Ideas,  and  the  volitional  motor  impulses  which  tra- 
verse the  channels  of  the  crusta,  are  generated  in  the  cell  net- 
works of  the  cortex,  the  corpora  striata  assisting  in  the  execu- 
tion of  the  movements  prompted  by  the  will.  The  latter  are 
undoubtedly  accessor}'  motor  organs  of  volition,'  tliougli  the 
exact  nature  of  the  aid  they  render  to  the  will  is  not  j^et  fully 


'  The  baml  portion  of  the  corpnR  Btriatum  seems,  moieorer,  "  to  stand  in  ■  r«Iiitioo 
to  the  or^ng  of  smell  similar  to  that  in  which  the  corpora  quadrigemina  stand  to  t.h<iw 
of  vision,  and  the  optic  thalami  to  those  of  touch,  i.  <•.,  to  be  concerned  in  the  detefmi- 
Qition  of  those  movements  which  depend  on  olfactory  imprtjasiana. " —  Wnndt. 
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understood.  Again,  the  two  great  groups  of  ganglia — that  of  tlie 
tegraentiim  and  that  of  the  crusta — are  connech'd  together  bj  a 
special  system  of  tibres ;  the  cortex  cerebri  is  in  oommnuication 
with  the  tegmental  ganglia  by  means  of  fibres  wliich  convey  sen- 
sory stimuli  from  the  latter  to  the  former,  and  autogenous 
impulses  iniiibiting  reflex  action  from  the  former  to  the  latter. 

Fiist,  then,  as  regards  the  ganglia  of  the  tegmeniuiii.  ^Ve 
may  confidently  affirm  that  the  corpora  quadri gemma,  though 
in  their  optical  capacity  of  the  utmost  importance  for  written 
language,  are  in  nowise  concerned  with  sp(^(H'h. 

Concerning  the  opdc  thalaml,  we  must  ex}>ress  ourselves  with. 
more  reserve.  It  is  true  that  experiments  on  animals  have  not 
hitherto  shown  any  appreciable  failure  of  motor  power  or  of 
cutaneous  sensibility  to  follow  destruction  of  the  optic  thalami ' ; 
Btill,  some  degree  of  motor  disturbance  has  been  observed  which. 
seemed  to  indicate  enfeeblenient  of  tlie  muscular  sense.'  This 
suggests  a  possible  mode  in  which  lesions  of  the  fijitic  thalamus 
may  impair  articnlation.  For  the  rest,  the  combine<l  hemiplegia 
and  heniiana-sthesia  commonly  observed  to  follow  hemorrhage 
into  the  hinder  part  of  the  optic  thalamus  in  the  human  sttbjecfc, 
and  with  which  a  variable  amount  of  disturbance  of  articulation 
is  frequnntly  associated,  is  not,  in  all  likelihood,  an  immediate 
effect  of  the  damage  iutlicted  on  the  optic  thalamus,  but  results 
from  it  indirectly,  owing  to  the  pressure  of  the  extmvasated 
blood  on  the  adjoining  internal  capsule  (Meynert  and  Charcot). 

Pelzer^  boa  seen  a  case  of  apoplexy  in  which  patches  of  emhnlic  softrning  were 
found  in  the  posterior  and  outer  third  of  l>uth  optic  thalami,  in  tlie  lateral  part  of 
the  coq)ora  quadrigemina,  and  in  both  hind  lobes  of  the  cerebrum.  The  only 
motor  trouble  observed  wiis  a  tornewhat  kemtntinij  wltemiice ;  tlie  jxitient  wa« 
able  to  put  his  tong^ue  out  straight;  he  was  quite  blind,  and  his  memory  was 
impaired.  Ought  the  hesitating  utterance  in  this  case  to  be  ascribed  to  circulatory 
disturbance  in  the  adjacent  motor  re;j;tnns,  which  must  hare  been  implicated  in  the 
cSects  of  the  ])lug<jing  of  the  basilar  artery  !  Or  ought  wc  to  regard  it  as  a  result  of 
enfeeblcmcnt  of  the  niuscidar  sense,  due  to  the  softening  of  the  thalami  I 

[  '  Fcrrkr  alone  asiierts  (Arch.  genSr.  de  nidd.  October,  1876.  p.  603),  from  experi- 
inentB  on  monkeys,  that  deatraotion  of  the  optic  thalamus  caoaes  universal  anK.^thesia 
of  the  opposite  half  of  the  body, 

'  Cf.  NothnageJ,  Virchow's  Archiv.    Bd.  LXIL 
'  Berl.  Uin   Wocheusohrift,  1872.  No.  47. 
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There  are  also  some  older  observations  on  record  which  warn 
U3  against  too  absolute  an  expression  of  opinion  concerning  tlie 
motor  insigniticance  of  the  optic  tlmlarai  in  man.  IIugaenin,'for 
example,  thinks  himself  entitled  to  infer,  from  an  observation 
published  by  Duplay,*  that  the  facial  nerve  receives  fibres  from 
the  optic  thalamus.  Durand-Fardel,  too,  records  a  case  *  which 
seems  to  prove  that  articulate  speech  may  be  impaired  by  a 
cystiforra  residue  of  softening,  no  bigger  than  an  alnnond,  in  the 
left  thalamus.  Here,  it  is  true,  there  does  not  seem  to  have  been 
any  actual  paralysis.  "  Une  gene  assez  notable  de  la  parole" 
was  noticed,  but  no  palsy. 

Let  us  now  go  on  to  consider  the  channels  trat!ersed  by 
speech  impulses  beticeen  t?ie  crustu  and  the  cortex  cerehrL 

Experiments  which  have  recently  been  carried  out  on  dojgs 
in  Vulpian's  laboratory,  with  an  ingenious  instrument  contrived 
by  Veyssicre,'  have  taught  us  a  great  deal  about  the  e.\act 
course  of  the  fibres  between  the  cmsta  of  the  cerebral  peduncle 
and  the  cortex.  Moreover,  the  information  gained  from  the 
study  of  circumscribed  lesions  of  the  central  part  of  the  hemi- 
spheres,  due  to  softening  and  Jiemorrhage,  agrees  with  the  results 
of  experiment. 

The  great  tract  to  which  Burdach  gate  the  name  qf  '*  internal 
capsule'-  conlains,  in  the  posferixyr  third  of  Us  course,  between 
the  optic  thalamus  and  the  lenticular  nucleus^  both  rnot^r  and 
sensor i/ fibres.  As  fheg  pass  on  towards  the  periphery  qf  t^^ 
cerebrum,  tliese  fibres  separate,  from  €<ic?i  other — the  motor  o4^^ 
bending  forward-^  the  sensory  ones  baclward.  The  anterior 
part  of  the  internal  capsule,  which  lies  between  the  nuclens 
caudatus  and  the  first  segment  of  the  nucleus  lenticularia,  is 
purely  motor,   the  sensory  fibres  being  directed  towards  those 


'  AUg.  Pathol,  der  Krankh.  d.  NervensyBtems.  Th.  I.  Zurich,  1873.   p.  186. 

*  Union  Tncdio.  1854.  Paiulysis  limited  to  the  cheek,  due  to  circomBcribed  aofteuin; 
in  the  optic  thalamus. 

*  Trait6  da  lamolliBRement  da  oervean.  1873.  p.  371. 

*  Vepim^e,  Sur  I'hcraianestb&iie  de  caaae  oirtbnde.  ThJae.  Psna,  1875. — Lipi^ 
De  la  localisatioQ  daiu  les  maladies  c6rcbrales.  Thdae.  Paris,  1875. — Caro&U  mil  Dvrtl, 
Archives  de  phyBioIogie  norm,  et  patholo}?.  187.^  T.  II.  p.  2^2.  —  Chi%rcot,  De*  locftli- 
Bfttious  dans  les  innliidieij  cC'rubrale*  Prpgr^  unjdic,   1875.  No.  17,  •eqq. 
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mrohitions  wliich  are  situated  beliind  the  Sylvian  fissnre.  We 
may  safely  conclude  with  Meynert,  that  some  of  these  sensory 
fibres,  which  ascend  from  the  crusta,  bend  round  directly  into 
the  corona  radiata  of  the  occipital  lobes  before  reaching  the  lower 
edge  of  the 'lenticular  nucleus,  and  without  entering  into  a7iy 
connection  with  gray  matter  on  tlieir  way.  These  sensory  fibres 
are  said  to  have  been  traced,  in  the  brain  of  apes,  through  the 
pons  and  pyratnids  into  the  posterior  columns  of  the  spinal  cord. 
Whether  any  of  the  motor  fibres  of  the  crusta  whicli  traverse  the 
internal  capsule  on  their  way  towards  the  frontal  region  of  the 
hemisphere,  pass  likewise  into  the  anterior  corona  radiata  with- 
out any  intermediate  connection  with  the  gra.y  matter  of  the  cor- 
pus striatum  (either  its  caudate  or  its  lenticular  nucleus),  is  not 
equally  certain.  This,  at  any  rate,  is  certain;  that  many,  if  not 
all,  of  the  motor  fibres  of  the  internal  capsule  penetrate  into  the 
cell-networks  of  the  corpora  striata.  Further,  there  can  be  no 
question  that  the  motor  fasciculi  of  the  crusta  are  continued 
downward  througli  the  pons  and  pyramids  into  the  lateral 
columns  of  the  spinal  cord. 

These  results  of  anatomical  and  experimental  research  are  in 
harmony  witli  those  reached  by  Gudden  along  an  altogether  dif- 
ferent road.  Ue  removes  portions  of  the  brain  from  newly-born 
animals,  allows  thera  to  grow  up,  and  then  proceeds  to  study 
the  secondary  atrophies  resulting  from  the  original  injury,  with 
a  view  to  determine  the  course  taken  by  the  different  sets  of 
fibres,  and  the  connection  of  the  different  centres  with  one 
another.  His  experiments  were  made  on  rabbits  and  dogs.  His 
principal  conclusions  are  embodied  in  the  following  brief  com- 
munication, which  ho  has  been  good  enough  to  send  me  at  my 
request. 


"  In  tha  ruhbit  the  frontal  region  of  the  brain  extends  beyond  the  limits  of 
the  frontal  bone.  If  we  remoYe  the  superlicial  layers  of  the  hemisphere  ■where 
it  is  protected  bj  the  latter  bone:,  we  get  atrophy  of  the  middle  portion  of  the 
cerebral  peduncle,  and  very  marked  wasting  of  the  pyramid  (these  diungea  are 
quite  appreciable  by  the  unaided  eye).  If  we  slice  off  the  surface  of  the  hemi- 
B[)hures  where  they  are  covered  by  the  parietal  bone,  we  get  atrophy  of  the  lateral 
part  of  the  crusta  of  the  cerebral  peduncles,  and,  in  a  very  moderate  degree,  of 
the  pyramid  ako.  Examination  of  sections  ehows,  in  either  case,  a  partial  atrophy 
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of  the  internal  capsule,  which  is  difFerently  localized  in  the  two  cmaea,  BodisiB 
need  of  more  detailed  investigation.  I  believe  I  am  justified  by  ray  ioquirieiiii 
denying  that,  in  the  first  caae,  the  corpuscular  elements  of  tbe  corpu»  irtriitnm 
undergo  atrophy;  this,  however,  is  certain:  t)mt  a  inult'tudo  of  fibres  proceed- 
ini^  from  the  corpus  Htriatum  through  tlie  internal  capsule  to  thp  forvbrain,  dis- 
appear withoat  leaving  any  trace.  In  the  second  case,  on  tbe  other  band,  evoi 
inspection  witli  the  naked  eye  is  enough  to  prove  that  the  tbalamua  is  oonsida^ 
ably  reduced  iu  size.  Tliis  is  anotlier  point  which  requires  farther  inrestigafiogL 
I  am  convinced  that  if,  in  some  future  exi>erimcnt,  I  remoTe  a  portion  of  tbe 
cortex  under  tbe  ])arictal  bones,  in  addition  to  that  which  ia  covered  by  tla 
fronUl  bone,  I  shall  gut  complete  atrophy  of  the  pyramid ;  while,  if  I  nmoti 
the  convex  surface  of  the  middle  and  hind  brain  without  injuring  the  anterior 
strip  of  the  '  subparietal  portion  of  the  hemispheres,'  I  shall  find  thu  pyramid  oot 
atrophied. 

"  In  the  dog  the  frontal  region  of  the  brain  is  wholly  covered  by  the  frontal 
bone.  Rcmoral  of  it.i  surface-layeni  is  followed  by  shrinking  of  the  mediu*  por- 
tion of  the  crusta  of  the  cerebral  peduncle  and  total  atrophy  of  tiie  pyramid. 
£.<(aminati(in  of  sections  displays,  just  as  in  the  rabbit,  partial  atrophy  of  tb* 
internul  cui)sule.  Superficial  ablation  of  the  hemisphere  underneath  the  pariebil 
bone  is  followed  by  shrinking  of  the  lateral  part  of  the  cerebral  peduncle;  while 
the  two  pyramiils  remain,  as  nearly  as  possible,  equal  in  their  external  diameten." 


In  connection  with  the  researches  of  Tnerck  and  the  experi- 
nipnts  of  VeyssiC're,  Charcot  has  shown  that,  in  man,  bloo<l-<'lots 
and  pat  dies  of  softening' situated  in  tlie  liemispheres  uiay  gire 
rise  either  to  pnrely  motor  paralysis,  or  to  hemiplegia  with  hfmi- 
ann^stliesia  on  the  opposite  side  of  tlie  bod}';  in  the  former  fase 
the  transmissinn  of  impulses  is  inteiTupted  throngh  the  anterior, 
in  the  latter,  tlu'ough  the  posterior  part  of  the  internal  capsule: 
the  interruption  being  due  either  to  rupture  of  the  fibres,  or  to 
their  beini;  rnnipressed  by  changes  in  their  neighborhood  (optic 
thalaiui,  lenticular  nuclei,  external  capsule,  etc.).  Wlien  the 
inteiru]ition  is  cansed  by  compression,  conductivity  may  be 
re-established  on  absorption  of  the  extmvasated  blood ;  when 
due  to  rupture  of  fibres,  it  is  permanent.  Charcot  tenns  the 
anterior  part  of  the  central  region  of  the  hemispheres,  damage 
to  which  is  followed  by  purely  motor  hemiplegia,  **the  domain 
of  the  arteriic  lonticulo-striataj ;"  the  posterior  region,  damage 
to  which  is  followed  by  hemiplegia  with  hemianresthesia,  he 
calls  the  domain  of  the  "  arteria3  lenticulo-opticffi  ; "'  the  jiarts 
receiving  their  blood-supply  from  these  two  sets  of  arterial  twigs 
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respectively.  Accordingly,  when  clysartliric  imperfections  of 
speech,  resulting  from  interrupted  transmission  of  volitional 
impulses,  are  associated  with  centro-heniispheric  liemiplt-gia, 
they  may  be  ascribed  to  lesions  of  tlie  anterior  region  when  unat- 
tended by  liemianajstliesia  ;  of  the  posterior  region,  when  hemi- 
anesthesia exists.  Tiuis,  we  may  have  antirior  and  posterior 
ceiUro-Jiem ispber tc  dyaarthru'S  of  conduclioii.  The  sooner  the 
defect  of  speech  disappears  after  the  apoplectic  stroke,  the 
greater  the  likelihood  of  its  having  been  caused  by  compression  ; 
the  longer  it  lasts,  the  more  probably  may  it  be  ascribed  to  rup- 
ture of  conducting  fibres. 

Central  blood-clots  and  patches  of  softening  in  both  hemi- 
spheres, which  danuige  the  whole  of  the  volnntiiry  motor  ti-act 
on  its  way  through  t!ie  right  and  left  internal  cajisule,  necessarily 
interfere  with  articulate  utterance,  and  render  speech  stammer- 
ing, muttering,  or  altogether  impossible. — R.  Briglit,  for  ex- 
ample, saw  lasting  difliculty  of  articulation  and  of  deglutition, 
together  with  partial  paralj'sis  of  the  limbs,  in  a  case  of  soften- 
ing of  both  corpora  striata.  In  regard  to  this  case,  and  all  otlier 
cases  of  old  date,  in  which  one  or  both  of  the  corpoi'a  striata  are 
stated  to  have  been  extensivel)'  damaged,  we  shall  ]>robably  he 
right  in  assuming,  not  the  gray  nuclei  of  these  bodies  only,  but 
the  white  fibres  between  them  likewise,  to  have  been  injured. 

But  even  when  tlie  centro-hemispheric  or  capsular  channel 
for  volitional  impulses  is  extensivel}-  damaged  on  one  side  only, 
severe  stammering  or  complete  loss  of  articulate  utterance  may 
result.  Experience  lias  taught  ns  that  extensive  damage  to  the 
left  corpus  striafnin  is  mueli  more  prejudicial  to  articulation 
than  similar  injury  to  the  right  one.  Blood-clots  and  patches  of 
softening  in  the  centre  of  the  left  hemisphere,  followed  by  right 
hemiplegia,  are  much  more  frequently  associated  with  severe 
and  lasting  defects  of  articulation  than  corresponding  lesions 
situated  in  the  right  hemisphere,  and  followed  by  left  hemi- 
plegia. Loss  of  speech,  when  it  occurs  in  connection  with  tlie 
latter,  is  usually  transient,  leaving  at  worst  only  a  slight  impedi- 
ment of  articulation  behind. 
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In  a  case  of  softenuig  of  the  left  corpus  *tristum,  Romberg '  found  conscioi 
uniinpaired,  wbilc  the  faculty  of  spcecli  was  totally  and  irremediably  destroyed^ 
there  was  permanent  right  hemiplegia;  hcmiana»tbe8ta  and  amaurosis  were  likewise 
present  i»t  first,  but  disaj)ix:ared  in  a  few  days.  Andral,'  too,  records  a  cose  in 
'Which  the  luft  corpus  striatum  waa  almost  completely  softened,  the  softening  not 
extending  Itcyond  it;  the  ititellectuai  powers  were  not  affected,  but  the  patient's 
utterance  was  altogether  unintelligible;  there  was  also  hemiplegia  of  thc^ppo^ilc 
half  of  the  body.  TJie  old  woman  previously  referred  to,  whose  case  was  published 
by  Durand-Fardcl,  suffered  for  a  whole  year  from  difficulty  of  sjicccb  wiibuut 
paralysis  after  uu  apoplectic  fit,  resulting  in  the  formation  of  a  cyst  in  the  left  cor- 
pus striatum.  She  then  got  Boftening  of  tlie  whole  of  the  left  corpus  striatam,  and 
her  sfjeech  became  altogether  uuinlelligible — "ellc  lircdouilluit.'"  Her  intelligcnoa 
did  not  seciu  to  be  impaired.  In  a  rigiit- handed  wonmn  of  sixty-four,  Vnlpioa 
found  an  extensive  patch  of  old  softening'  in  the  left  corpus  striatum,  occupying 
the  whole  of  the  lenticularnucleus  nud  the  middle  portion  of  the  nucleus  caudtttu^. 
She  liad  had  an  apo[)lectic  stroke  five  years  Ixefore  her  death,  followed  by  perraa- 
nent  right  liemijilegia  with  rigidity.  For  several  months  she  continued  speechless; 
subsequently,  however,  she  regained  the  power  of  expressing  her  meaning  pretty 
distinctly. 

B.itctnan  *  has  puIilJshed  a  case  in  wliich  articulation  was  severely  disturbed  by 
Boftening  of  tlie  postetior  two-thirds  of  the  right  corpus  striatum.  In  our  own  clin- 
ical wards  we  liad  an  opportunity  of  seeing  a  right-handed  womao  of  seTenty, 
■who  was  struck  down  by  apoplexy  six  weeks  before  her  death.  She  fell  to  the 
ground  unconscious.  Wheu  consciousness  returned  she  was  unable  to  spe-uk,  but 
tiie  power  of  speaking  soon  returned,  Complete  hemi(>h'gift  and  hcminntesthesia  of 
tlie  left  side  pcmSsted  until  death.  The  tongue  was  protruded  towards  the  paralynd 
side,  the  mouth  was  drawn  to  the  right,  articulation  was  rather  difficult,  but  she 
was  able  to  express  herself  quite  distinctly  and  intelligibly.  A  patch  of  hemor- 
rhagic softening  occupied  the  hinder  two-iliirds  of  the  right  lenticular  nucleus;  it 
involved  tlic  external  capsule  between  the  lenticular  nucleus  and  the  claustrum, 
aud  (he  clau.stnini  itself,  projecting  forward  as  fur  as  tl^e  insular  cortex,  but  with- 
out involving  cither  this  or  the  external  capsule.  Tlie  blood  most  have  compressed 
the  internal  capsule  and  the  insula  when  it  was  first  poured  out;  the  permanent 
effects,  however,  were  due  to  the  destruction  of  the  posterior  two-thirds  of  the  len- 
ticular nucleus  and  the  external  capsule. 

The  familiar  fact  that  centro-hemispheric  hemiplegia  of  the 
right  side  is  often  associated  with  defects  of  articulation,  fre- 
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'  Loo.  cit.  p.  948. 

•  Clin.  Medicate.  VoL  V.  p.  327.     Cf..  too,  Obs.  rXIIL  p.  338. 
with  snftenicg  of  left  corpus  striatum, 

»  Mon'jie,  De  I'aphasie.  Paris,  18tt8.  Olie.  XVL 
'  On  Aphasia,  p,  50. 
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qnently  amounting  to  total  loss  of  speech,  wliieli  are  at  once 
more  lasting  and  more  severe  than  the  slighter  and  more  tran- 
sient dysarthries  occnrrinj^  with  left  hemiplegia,  proves  that  the 
main  curreiU  of  the  cenirifugitl  inq^ulses  i>/'  speech  passes  down- 
ward through  the  left  cerebral  hcmiapJiere.  But  since  dysartliric 
troubles — though  usually  of  a  tritling  kind — are  noticed,  as  a 
rule,  in  connection  with  left  hemiplegia  likewise,  we  must  con- 
clude that,  besides  the.  main  current  Just  nf  erred  A/,  a  weaker 
accessor f/  current  is  transmitted  throuejh  the  rirfht  hemisphere. 
We  shall  see  hereafter  tliafc  this  pre-eminence  of  the  left  hemi- 
sphere is  connected  with  tlie  right-handc^dness  of  the  majority  of 
mankind,  /.  e.,  with  the  special  training  of  the  left  cerebral 
hemjspliere  for  the  execution  of  voluntary  movements. 

P(M-son3  rendered  ln'miplegic  and  speechless  by  such  centro- 
heniisplieric  extravasations  and  softenings  are  able  (as  has  been 
pointed  out  by  Trousseau  and  others),  provided  there  be  no  cor- 
tical complications,  to  express  their  thoughts  in  writing  Avith 
the  sound  hand.  It  is  hardly  necessary  to  add  that  the  first 
attempts  of  right-handed  peojile  to  write  with  tlie  left  hand  are 
•usually  very  awkward.  Specimens  of  such  writing  have  been 
published  by  Laborde.' 

We  know  scarcely  anythinfjy  unfortunately,  about  the  exact 
course  followed  by  the  motor  fiiires  subsercient  to  articulation, 
on  their  long  jo  arney  from  the  frontal  cortex  to  the  basal  phonic 
centre,  or  about  their  connection  with  tlie  central  masses  of  gray 
matter. 

Even  as  regards  tlie  medulla  oblongata,  on  whose  intimate 
structure  microscopical  research  has  thrown  tlie  most  light,  our 
knowledge  is  exceedingly  imperfect.  According  toHuguenin' 
the  will-libres  of  the  facial  and  hypoglossal  nerves,  on  their  way 
down  from  the  brain,  do  not  penetrate  into  tlie  bull>ar  nuclei, 
but  receive  special  motor  fasciculi  from  the  latter,  in  conjuuctiuu 
witli  which  they  issue  from  the  medulla  oblongata  to  form  the 
trunks  of  the  facial  and  hypoglossal  nerves.     He  further  asserts 

'  Bulletin  de  !n  societo  anatomifjue.  VIIL    2me  part,  p,  386. 

•Loc  tit.  II.  Till  ant3  p.  1(W.   The  stime,  Ueberdie  cerehrulen  Liib mung^ii  des  N.  faci- 
alis.    Corre«p.-BUtt.  £.  Bchweis.  Aeitee,  1612.    Nos.  7,  ti,  and  8. 
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that  the  nucleus  of  the  facial  r«:^ceiv'es  fibres  from  that  of  the  abdu- 
cens  likewise,  and,  aa  I  have  ah'eadj'  pointed  out,  from  the  optic 
thalamus.  Exner's  experiiueuts,  referred  to  above,  seem  to  iudi- 
cate  that  before  a  centrifugal  impulse  from  the  cerebrum  enters 
tlie  nerve-roots,  it  has  to  traverse  gatlgliouic  masses  iu  which  it 
is  at  once  delayed  and  iuteiisified.  Again,  there  is  the  fact  (^a 
detailed  consideration  of  wliieh  must  for  the  present  be  defenvd) 
tliat  tlie  bilaterally  symmetrical  muscles  of  the  larnj'X,  tongue, 
etc.,  are  tlirown  into  contraction  simultaneously  in  speaking,  a 
fact  which  cannot  be  explaiued  without  assuming  the  existence 
of  commissures  which  at  some  point  or  other  divert  the  impulse 
to  the  opposite  side.  It  ia  probable,  indeed,  as  I  have  alivady 
obseiTed,  that  excitor  currents  Mow  downward  through  botli^ 
hemispheres ;  the  current  derived  from  the  left  hemisphere 
being,  however,  the  more  pov^erful  and  the  really  operative  one, 
since  destruction  of  the  centro-hemispheric  channels  on  the  left 
side  is  of  itself  sufHeient  to  annihilate  the  faculty  of  speech  for  a 
long  time,  or  even  permanently.  All  these  considerations  taken 
together  compel  us  to  believe  that  commissiLres  and  coHeetimj 
gaafflia  are  iniercalfded  somewhere  or  other  heloio  the  cerebral 
jteduiides.  They  tend,  moreover,  to  enhance  the  importance  of 
the  medulla  oblongata,  which  we  have  already  had  occasion  on 
other  grounds  to  recognize^  in  regard  to  the  function  of  articu- 
late utteiunce. 

JlugiU'iUii  Tieios  those  facial  and  hypoglossal  fibres  ic?iich 
are  derined  from  the  nuclei  as  ancillary  to  reflex  vioveiiienls  ; 
confrasiing  thereby  with  the  ToUtioiial  jU)res  derived  from  the 
cerebrum-.  lie  refers  to  the  fact,  which  was  observed  long  ago 
by  Bell,  Stromeyer,  and  Romberg,^  that  the  power  of  voluntary 
movement  may  be  abolished  in  the  area  of  distribution  of  the 
facial  and  hj'poglossal  nerves,  while  refli^x  movements  continii.e 
to  be  executed,  and  vice  versd.  lie  adds  an  illustrative  case  of 
his  own.* 


4 

r 

H 


*  Romberg,  a.  n.  O.  p.  780, 

'  la  a  boy  aged  7  the  site  of  the  facial  nnclcua  on  the  right  side  was  occnpied  by  • 
tumor  as  large  aa  a  bean.  The  jiaralyzed  half  of  the  face  remained  flaccid  when  h« 
laughed  or  cried  ;  but  it  took  port  in  the  movemeuta  necessary  for  whistliiig  aud  das' 
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Many  authors  go  so  far  as  to  assume  the  existence  of  two 
facial  nucli'i,  one  for  the  orbital,  the  other  for  (he  buccal 
bratu.'hcs  of  tlio  m?rve 

The  libres  of  thu  facial  decussate,  as  is  well  known,  in  the 
lower  third  of  tht^  incus.  The  decussation  of  the  liypoglossal 
libres  jirobably  takus  place  in  the  pons  likewise,  but  we  havu  no 
precise  knowledge  on  the  subject. 

Whether  the  masses  of  gray  matter  in  the  cerebral  peduncles 
take  any  part  in  articulate  phonation  and  are  connected  with 
the  motor  tract  of  speech,  must  for  the  present  bo  left  an  open 
question.  It  is  clear,  however,  that  any  interruption  of  the 
motor  channels  in  the  peduncles  must  interfere  with  articulate 
utterance. 

In  the  cerebrum  the  buccal  fibres  of  the  facial  take  a  different 
course  from  those  distributed  to  the  orbit.  It  is  clear  tliat  in 
the  hemispliere  the  facial  nerve  must  break  up  into  a  bush-like 
expansion  of  diverging  fibres,  since  lesions  in  various  situations 
are  followed  by  partial  palsy  of  the  facial  muscles.  Concerning 
the  course  of  tlie  hypoglossal  fibres  in  the  liemisplieres,  we  are 
altogether  ignorant. 

We  may  now  go  on  to  inquire  whether,  and  in  what  way,  the 
gray  matter  of  the  corpora  striata  takes  part  in  the  function  of 
epeecli. 

The  ganglia  comprehended  under  the  collective  name  of 
"corpus  striatum,"  viz.,  the  nucleus  caudatus  and  the  three 
BHguierits  of  the  7iucleus  leniicularis,  are  commonly  viewed  as 
organs  for  tiiose  comliined  movements  which  are  determined  by 
im])ulses  transmitted  from  the  cortex  cerebri,  e.  /?.,  running,  leap- 
ing, etc.  This  view  is  in  harmony  with  the  results  of  the  experi- 
ments originally  made  by  Magendie,  and  recently  repeated  and 
extended  l)y  Notlmagel,'  which  liave  led  to  the  latter' s  discovery 
of  a  circumscribed  nodus  cursorius  in  the  caudate  nucleus.  We 
are  thus  brought  to  regard  the  corpus  striatum  as  a  rendezvous 
for  the  fibres  coming  from  tlie  cortex  and  those  going  to  the  pons; 

ure  of  the  eyelids.      Speech  wu  "'awkward." — CI  aiao  Joffroy,  Gazette  m6d.  de  Paris. 
Nos   41.  42,  44,  4G. 

'  Virchow's  Archiv.    Bi3.  LVII.    p.  27. 
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the  two  sets  of  fibres  being  connected  tlirough  cell-networks 
nodal  points  capable  of  transforming  the  impulses  received  froiu 
the  cortex  into  combined  movements,  whose  individual  elements 
or  constituent  acts  are  iu  tiieir  turn  co-ordinatelj  executed  by 
the  cell-networks  of  the  medulla  oblongata  and  spinal  cord.  Of 
course  our  knowledge  on  tliis  poiut  is  not  absolutely  certain  and 
exact. 

Moreover,  Notlinagel'  considers  himself  justified  in  conclud- 
ing from  bis  experiments  on  rabbits,  that  all  the  will-fibres,  with- 
out exception,  traverse  the  lenticular  nucleus.  This  is  denied 
by  the  Preach  investigators,  who  attribute  the  complete  annihi- 
lation of  voluntary  movement,  which  Nothnagel  achieved  by  the 
injection  of  caustic  solutions  into  both  lenticular  nuclei,  to  a 
simultaneous  destruction  of  the  internal  capsule,  which,  owinj5 
to  the  small  size  of  the  lenticular  nuclei  in  the  rabbit,  might  easily 
have  been  overlooked  on  dissection.  Nothnagel,  however,  has 
lately  published  a  brief  statement  in  which  he  adheres  to  his 
original  assertion.' 

Liistly,  Burdon  Sanderaon  *  affirms  that,  by  electrical  stimula- 
tion of  definite  points  on  the  surface  of  the  exposed  corpora 
striata,  he  has  succeeded  in  producing  the  very  same  combined 
movements  as  those  observed  by  Hitzig  to  result  from  stimula- 
tion of  definite  points  in  the  frontal  cortex.  But  neither  Ferrier 
nor  Carville  and  Duret  were  able  to  produce  such  movements  by 
electrical  stimulation  of  circumscribed  areas  of  the  corpus  stri- 
atum ;  they  only  observed  pleurosthotonos  on  the  opposite  side 
of  the  body.  Moreover,  Hitzig  asserts  that  the  motor  points 
which  Sanderson  believes  himself  to  have  detected  in  the  cor- 
pora striata  do  not  correspond  in  position  to  those  discovered  h^i 
Hitzig  himself  in  the  frontal  cortex.  ^H 

Tlie  recorded  cases  of  damage  to  the  corpus  striatum  in  the     ' 
human  subject  do  not,  unfortunately,  furnish  adequate  data  for 
enabling  us  to  decide  on  the  functional  significance  of  its  gray 
nuclei,  either  singly  or  collectively.    We  are  seldom  informed  of 
the  precise  extent  of  the  lesion,  and  whether  it  was  limited  to 


1  Virohow'a  Archiv.   Bii.  LX. 

t  Med.  Ceatrolblatt. 


'  ihid.  Bd.  Lxvn. 

XII.   No.  33.    1874. 
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the  gray  matter,  or  involved  the  white  fibres  as  well.  According 
to  Charcot,  circumscribed  lesions  of  the  gray  nuclei  alone,  and 
lesions  confined  to  the  white  capsular  fasciculi,  are  both  of  them 
fulIowL'd  by  hemiplegia  on  the  opposite  side  of  the  body.  But 
the  paralysis  resulting  from  injury  to  the  gray  matter  is  not  so 
lasting,  and  therefore  less  severe,  than  that  which  follows  injury 
to  the  internal  capsule,  the  relatively  ti"ansient  chai-acter  of  the 
former  being  due,  in  all  likelihood,  to  the  capacity  of  the  gan- 
glion-cells of  the  caudate  and  lenticular  nuclei  for  vicariously 
fulfilling  one  another's  functions. 

Broadbent  assumes  that  the  corpora  striata  are  organs  in 
whit'k  single  words,  or  even  groups  of  loords^  are  formed  and 
combined  as  motor  acts,  just  like  the  combined  movements 
required  for  running,  leaping,  etc.  A  critical  examination  of  tlie 
clinical  data  we  possess  does  not,  however,  substantiate  this 
hypothesis.  On  the  contrary,  it  tends  to  prove  that  the  co-ordi- 
nation of  letters  to  form  words  takes  place  higher  up — in  the 
cortical  substance.  Broadbent  himself  admits  one  difficulty  in 
the  way  of  his  hypothesis,  viz.,  tFiat,  while  disorganization  of 
one  corpus  striatum — more  particularly  the  left  one — interferes 
with  speech  only  for  a  time  at  the  outside,  destruction  of  the 
third  left  frontal  gyrus  (whose  importance  in  relation  to  speech, 
as  a  motor  act,  is  supreme)  is  followed  by  a  more  lasting  impair- 
ment of  this  function.  The  transient  loss  of  speech — so  far  as  it 
consists,  not  in  a  mere  inability  to  utter  articulate  sounds,  but 
in  a  want  of  power  to  form  words — which  results  from  grave 
lesions  of  the  ^corpus  striatum,  appeai-s  to  be  readily  susceptible 
of  explanation  by  taking  the  indirect  effects  of  such  lesions  into 
account.  They  must  interfere  with  the  functional  activity  of 
those  adjacent  regions  of  the  cortex  which  fireside  over  the 
formation  of  words,  either  by  squeezing  the  blood  out  of  them 
or  by  setting  up  collateral  fluxion  in  them.  This  would  afford  a 
Bimple  explanation  of  the  facts,  without  anj'' of  those  elaborate 
attem])ts  at  elucidation  to  which  Broadbent  has  recourse,  and 
which  we  need  not  enter  upon  here. 

In  the  whole  of  our  medical  literature,  I  know  of  only  one 
case  which  might  be  quoted  in  support  of  Broadbent' s  theory  ; 
it  is  only  just  to  add  that  the  case  in  question  was  observed  by 
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a  very  eminent  physician.     It  might  be  quoted  to  prove  that  an 

isolated  lesion  of  the  gray  mutter  of  the  corpus  striatum  is  able 
to  annihilate  the  power  of  forming  words,  ^vithout  interfering 
with  any  other  department  of  volition. 

Aiulriil  ^  relates  tfaat  a  woman,  eighty  years  uf  age,  lost  the  faculty  of  speech 
quite  suddeiilv  (so,  at  least,  her  friends  said),  three  yeurs  before  her  adraijsion  into 
La  PitiC'.  Tbc  lus8  uf  speech  was  not  attended  by  any  other  cerebral  disturbance. 
Uu  admission,  she  was  found  to  be  qwita  aptechUtt,  unable  to  utter  a  single  word ; 
but  sht!  iiiideratood  what  was  said  to  her,  and  expressed  herself  by  means  of  signs. 
She  had  tlic  use  of  all  her  senses,  and  perfect  contrul  over  the  inurements  of  her 
tongue  and  linibs.  Her  death  was  caused  by  an  affection  of  the  heart  and  bed- 
BorcsL  Nothing  was  found  in  the  brain  except  two  old  patches  of  softening,  coti- 
taining  a  grayish,  gruelly  matter,  and  as  big  as  large  peas.  One  of  tbem  wai 
situated  in  the  hinder  end  (the  ape.\)  of  the  left  corpus  etriatam,  the  other  in  the 
centrum  ovale  of  the  right  hemisphere. 

Since  lesions  of  the  left  cerebral  hemispltere  are  fur  more 
dangerous  to  speech  than  lesions  of  the  right  one,  we  may  fairly 
attribute  the  loss  of  speech  in  the  above  case  to  the  small  patch 
of  softening  in  the  left  corpus  striatum.  But,  as  Andral  justly 
ri/marks,  we  cannot  tell  how  long  the  lesion  had  been  ther«. 
Both  patches  may  have  been  more  recent  than  the  lesion  ■wrhich 
caused  loss  of  speech  three  yeara  before,  and  which  may  possibly 
have  eluded  observation  on  the  post-mortem  table,  for  we  do  not 
always  succeed  in  discovering  the  auatoniical  cause  of  speech- 
lessness after  death.  The  coexistence  of  the  little  patch  of 
softening  in  the  left  corpus  striatum  with  the  symptom  in  ques- 
tion may  not  improbably  have  been  an  accidental  one,  for  the 
case  is  unsupported  by  any  other  observations,  of  a  simihir. 
kind  by  which  its  sigailicance  might  be  enhanced. 

But  although  we  are  compelled  to  reject  the  opinion  that  the 
corpora  striata  take  part  in  the  formation  of  words,  they  may 
nevertheless  particijiate  in  the  mechanism  of  literal  phonation  and 
the  articulation  of  syllables — so  far  as  the  latter  consists  in  the 
mechanical  transition  from  one  muscular  attitude  to  another, 
and,  more  particularly,  in  the  "vocalization"  of  consonants  (com- 
bination of  consonants  with  vowel-sounds).  There  is  reason  to 
believe  that  the  basal  mechanism   of  articulate  phonation  is 
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inadequate  per  se  for  the  formation  of  the  literal  Bounds,  and 
requires  the  co-operation  of  the  corpora  striata.  The  higher  we 
ascend  in  tlie  auinial  series,  the  less  eompetiMit  for  achieving  the 
more  elaborate  kinds  of  movement  do  the  infra-henjisplieric 
If^anirliu  of  tlie  brain  become,  the  less  perfect  does  the  indepen- 
dence of  tliB  lower  centres  apj^ear.  T)og8  do  not  seem  to  be  aide 
to  run,  after  their  cerebral  hemispheres  have  been  renitived, 
though  rats  are  still  able  to  do  so,  Kay,  it  remains  to  be  sliown 
that  a  dog  can  bark,  as  a  frog  can  croak,  without  its  cerebrum. 
Soltmann''s'  experiments;  at  any  rate,  fail  to  prove  that  pnpjjies, 
from  wliose  frontal  lobes  the  cortical  layer  is  removed  shortly 
after  birth,  acquire  the  power  of  barking  properly  as  they  grow 
up.  One  puppy,  indeed,  of  those  that  survived  the  operation, 
learned  to  run  awkwardly  in  eight  weeks'  time;  and  St>ltmann 
mentions,  in  one  place,  that  it  learned  to  bark,  a  phcmMnenon 
not  previously  noticed  ;  in  another  place,  however,  he  says  that 
in  reality  it  only  squeaked  like  a  puppy  at  birth,  but  never 
barked  in  a  manner  suitable  to  its  age.  There  can  be  no  question 
that  the  mechanism  of  articulate  phonation  is  only  developed  in 
the  infra-cortical  motor  ganglia  under  the  inllnence  of  the  cortex  ; 
in  fact,  as  regards  the  mechatusm  of  speecli,  the  infra-hemispheric 
centres  may  be  supposed  to  stand  towards  the  corpora  striata  in 
much  the  same  relation  as  that  in  which  the  spinal  centres  stand 
towards  the  corponi  striata  as  regards  the  mechanism  of  running 
in  man  and  the  liigher  mammals.  For  the  correct  formation  of 
literal  sounds  and  their  mechanical  coaptation  into  sj-llables,  it 
is  essential  that  the  motor  or  articulatory  processes  set  agoing  in 
the  corpora  striata  by  impulses  derived  from  the  cortex  cerebri, 
should  combine  with  those  that  go  on  in  the  basal  ganglia  ;  just 
as  the  corpora  striata  and  spinal  cord  have  to  co-operate  in  the 
act  of  running. 
K  The  clinical  data  now  at  our  disposal  do  not  suffice,  nnfortu- 
^nately,  to  furnish  more  precise  information  concerning  this  rela- 
^^on  of  the  corpora  striata  to  the  basal  phonic  centres.  So  mucli 
is  certain,  that  lesions  of  t/te  corpora  striata  map  render  articu- 
laie  viterance  stairvmerlng  to  unmtelligibility^   or  tnay  epeii 
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anniJillaie  it  altogether ;  fur  titer  ^  thxtt  these  disorders  *JI 
thnnsdces  more  certainly  and  more  severely  in  proportion  an 
extensive  areas  of  the  left  corpus  striatum  are  damar/ed.  But 
it  must  be  left  far  future  inquirers  to  solve  the  ardnoiis  problem 
concerning  the  differcTice  of  effect  produced  by  lesions  of  the 
white  and  those  of  the  gray  matter,  and  to  discriminate  between 
the  functions  of  the  individual  components  of  those  two  kinds 
of  matter.  The  problem  is  a  difficult  one,  because  we  know 
from  experience  that  small  portions  of  the  graj'^  matter  may  be 
destroyed  without  any  apparent  disturbance  of  function,  or  by 
disturbance  so  insignificant  in  degree  as  to  be  readily  overlooked. 
Should  the  destruction  be  effected  slowly,  the  capacity  of  the 
brain  for  accommodating  itself  to  gradual  changes  will  also  come 
into  play,  the  work  of  the  injured  portions  of  cerebral  matter 
being  transferred  to  thos^e  which  are  still  intact. 

This  point  is  admirably  illustrntcd  by  a  very  accurtte  obsermtionof  Fuerstner'i.' 
Ill  a  maid-servant,  aged  thirty,  ho  found  a  large  part  of  both  lenticular  iinclei — 
more  especially  the  globus  puUidus  (two  iuner  BCgnieiits  of  the  nucleus)  on  Ixrtli 
sides — dc'slroyed  by  Hjmmutrical  tularigiectatic  gliomata.  Notwithstanding  thaw 
lesions,  it  was  only  towards  the  closo  of  the  patient's  life,  afttr  and  poseiblj  I 
of  the  adiiiiuistratiao  of  diloral  liydratc,  tliat  paretic  enfeeblemont  of  U»e  liml 
and  to  some  eitent  of  the  trunk  also,  was  observed.  Up  to  tliat  time  s-he  had 
fihon-n  signs  of  tuaniacal  excitement ;  she  had  L^ecn  screaming  and  sin^ng,  runnfaig 
about  reatlussly,  tearing  up  lier  clotiies,  and  attacking  tUoso  about  her.  On  the 
very  day  before  she  died,  she  answered  questions  correctly  in  a  low  voice. 

This  one  case  is  enough  to  show  that  recorded  observations 
must  l3e  employed  with  the  utmost  caution  in  determining  the 
functions  of  tlie  corpoiu  striata  and  their  constituent,  parts— 
the  anatomical  nature,  no  less  than  the  position  of  the  lesion?, 
requiring  to  be  taken  into  account.  This  is  true  generally  of 
all  attempts  to  localize  the  functions  subservient  to  speech  in 
different  parts  of  the  brain.  The  most  certain  evidence  by  far 
is  tliat  obtained  from  cases  of  henmrrhage  and  circumscribed 
softening ;  that  furnished  by  cases  of  tumor,  sclerosis,  and  in- 
tlaramatory  deposit  is  of  less  vahie  for  our  purpose.  But  even 
in  cases  of  the  former  class  we  must  draw  our  inferences  very 
guardedlJ^   We  must  never  forget  that,  among  the  earlier  effects 
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of  bleeding  into  the  substance  of  the  brain,  we  may  have,  in 
addition  to  the  symptoms  caused  by  the  lotialized  destnic- 
*tion  of  tissue,  others  resulting  frotn  pressure  on  adjacent  parts, 
which  may  last  for  days  and  weeks.  In  such  cases,  therefore, 
the  later  and  more  permanent  symptoms  are  the  most  instruc- 
tive. In  cases  of  softening,  on  the  otlier  hand,  the  earlier 
phenomena  resulting  from  interference  with  the  collateral  circu- 
lation by  tlu-ombosis,  embolism,  etc.,  will  usually  disap])ear 
more  quickly^  and  the  symptoms  that  persist  after  a  few  hours 
or  days  have  elapsed  may  safely  be  attributed  to  the  localizt;d 
destruction  of  tissue. 

I  have  no  doubt  that  in  time  we  shall  succeed,  by  collecting 
precise  observations  of  liemorrhage  and  softening  in  the  corpora 
striata,  in  making  out  the  exact  function  of  its  constitU'>nt 
parts,  and  in  ascertaining  whether  any  and  what  differences 
there  may  be  between  the  purel}"^  strio-capsular  and  the  strio- 
nuclear  dysarthries — points  about  which  we  are  at  present  pi'o- 
foundl}^  in  the  dark. 

Ill  the  preceding  chapter  I  have  pointed  out  how  important  are 
the  conclusions  we  are  able  to  draw  from  cases  of  insular  sclerosis 
of  the  brain  as  to  the  localiziUion  of  the  functions  concerned 
in  speech.  I  called  attention  to  the  fact  that  the  morbid  changes 
in  this  disease  exhibit  a  decided  preference  for  the  centml  med- 
ullary masses,  and  more  particularly  the  motor  regions  of  the 
brain,  usually  sparing  its  cortex  ;  further,  that  they  occur  in 
both  hemispheres  at  once.  Under  such  circumstances  it  is  cer- 
tainly a  significant  fact  that  in  this  disease  the  mechanism  of 
articulate  phonation  is  alone  impaired,  and  not  the  actual  co- 
aptation of  words.  A  case  published  by  Romberg,'  in  which 
circumscribed  atrophy  of  the  left  corpus  striatum,  probably  due 
to  antecedent  sclerosis,  gave  rise  to  severe  dysarthry,  is  of  impor- 
tance in  this  connection  ;  for  it  lends  support  to  the  view  we  have 
already  adopted  on  other  grounds,  viz.,  tliat  the  left  corpus 
striatum  has  more  to  do  with  articulation  than  the  right  one. 


A  schooImnHter,  aged  sixty,  had  suffered  for  eighteen  months  from  palsy  of 
the  legs  without  impairment  of  eenaibility.    Articulation  was  hindered  from  tbe 
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first.  Some  time  would  elupBe  before  he  could  bring  out  a  word ;  ■when  he  did, 
his  utterance  was  precipitate  and  attended  bv  a  hissing  sound.  At  a  lat<rr  period 
his  speech  became  an  indistinct  and  all  but  nniutelligilde  muttering,  though  lit* 
mental  fiiciilties  remained  unclouded  and  his  tonyue  freely  movable.  Schlenim 
found  tlm  left  corpus  Btriatuin  wasted,  the  medulla  oblongata  normal.  The  ver- 
tebral canal  was  not  opened,  so  that  the  cause  of  the  paraplegia  was  not  matle 
oat;  there  may  possibly  have  been  sclerosis  of  the  lateral  culunms  of  the  cord 
In  tliia  case,  just  as  in  the  insular  variety  of  sclerosis,  there  was  staminering  iui4 
muttering  utterance  without  any  apparent  coarse  im{K>dimcnt  to  the  locomotion  oi 
the  tongue. 


Tumors  of  the  corpora  striata  very  often  interfere  with  artie* 
ulation  ;  but  there  is  nut  much  ht'lp  to  be  got  from  these  cases 
localizing  tlie  functions  concerned  in  speech.  According  to 
Itfidame,  of  all  cerebral  tumors,  those  situated  in  the  pons  and 
corijotu  striata  are  most  oftt'U  attended  by  disorders  of  sj)eecli ; 
thi'  ])atient's  utterance  has  frequently  been  noticed  to  be  slow 
and  stammering  ;  impediments  of  speech  depending  on  impair- 
ment of  the  intelligence  and  of  the  memory  for  words  have  hkc- 
wise  been  observed.  Tlie  hitter  fact  is  readily  ex{»lainod  by  ilw 
pressure  of  large  and  rapidl3'-gro«ii]g  tumors  on  surrounding 
parts.  Conversely,  when  tlie  growth  of  a  tumor  is  gradual,  so 
that  it  rather  displaces  tban  destroj's  neighboring  parts,  allow- 
ing thrni  time  to  yield  or  talce  on  one  another's  functions,  the 
syniptoriis  invariably  caused  by  destructive  processes  in  the  same 
region  may  altogether  fail  to  appear. 

Confining  ourselves  to  such  cases  as  are  suited  for  critical 
valuation,  both  on  account  of  the  anatomical  nature  of  the 
lesion,  and  because  they  have  been  recorded  with  sufficjt^nt 
exactness,  we  arrive  at  thefnllnvving  as  our  principal  conclusion: 
that  (he  vorpora  striaiaforni  the  vpjy'rniost  limit  of  that  mjion 
wit  hill  which  deHruction  of  cerebral  lissve  ffires  rise  to  nothing 
more  than  sitnple  (l>/sart7iri/  in  the  form  of  retarded  or  precipi- 
tateand  ^'•sennnijif)^''  utterance,  or  of  stammer  ivg  and  mutteriug, 
or  even  of  that  total  loss  of  speech  w7iic?i  is  due  solely/  to  annihi- 
lation of  the  mechanisjn  subservient  to  literal  pJionat ion.  As 
soon  as  we  enter  (he  domain  nf  the  cortex  proper,  including  the 
radiating  medullar}^  mattf^r  which  is  traversed  by  the  great  asso- 
ciative and  commissural  fasciculi  of  the  cortical  masses,  we  lind 
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ourselves  in  a  region,  injury  to  which  is  followed  by  a  variety  of 
added  disorders  of  speech  involving  the  actual  function  of  con- 
structing words.  This  great  region,  to  the  consideration  of 
which  we  are  now  about  to  addri->ss  ourselves,  we  shall  term  the 
"domain  of  the  liemispheres  proper"  (Hirnmantel),  distinguish- 
ing between  their  white  and  tlieir  gray  regions. 

The  functions  of  the  cerebral  cortex  in  relation  to  speech,  and 
the  disorders  of  speech  that  result  from  cortical  lesions,  will  be 
considered  in  subsequent  chapters.  There  are  only  two  points 
into  which  we  need  enter  at  present.  We  have  already  learned 
that  the  motor  fibres  of  the  crusta  pass  upward  through  tiie 
internal  capsule  and  corpus  striatum  towards  the  frontal  region 
of  the  hemisphere,  where  they  connect  themselves  with  the  ante- 
rior pnrtiftn  of  the  corona  radiata;  the  great  majority  reaching 
tliis  indirectly  through  the  intervening  gray  matter  of  the  corjius 
Btriatura,  while  some  may  possibly  enter  it  directly.  The  sen- 
sory libres  of  the  crusta  certainly  pass,  for  the  most  part,  directly 
into  the  hinder  part  of  the  corona  radiata ;  whether  some  frac- 
tion of  them  may  not  previously  enter  into  connection  with  the 
gray  matter  of  the  claustrum,  and  possibly  with  the  hinder  part 
of  tlie  lenticular  nucleus  also,  must  for  the  present  remain  an 
open  quHstiun.  AVe  must  now  enquire  whether  clinical  observa- 
tion furnishes  any  data  capable  of  throwing  liglit  on  the  course 
of  tlie  articulatory  channel  for  literal  phonation  in  the  anterior 
part  of  tlie  corona  radiata,  or  of  the  sensory  tract  ancillary  to 
speech  in  its  posterior  part. 

A  case  ^  that  occurred  in  my  own  wards  proves  conclusively 
that  small  and  sliarply  circumscribed  patches  of  softening  in  the 
anteiior  part  of  the  corona  i-adiata  may  cause  hemiplegic  pare- 
sis with  disturbance  of  literal  articulation. 


In  a  riglit-lwncled  man,  agod  forty-two,  a  single  patch  of  softening,  no  1>igper 
tban  a  Ijcau,  in  the  white  ni<.'du!lary  siil^stance  of  the  riglit  frontal  loliu  between  Iho 
corpus  striatum  and  the  cortex,  gave  rise  to  parcaia  of  the  left  angle  of  the  mouth 
and  left  arm,  together  with  slight  awkwardness  in  the  production  of  articulate 
sounds.  We  did  not  succeed  in  making  out  to  our  satisfactiuu  whether  the  tuobil- 
ity  of  (ho  tongue  was  in  any  way  impaired. 
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In  the  above  case  the  accessory  current  of  articulatory  im- 
pnlsi'S  tlirough  the  right  hetuispliere  had  evidently  been  inter- 
fered with  to  some  extent,  but  the  power  of  forming  "words  was 
not  impaired-  It  wouki  be  interesting  to  ascertain  whether  simi- 
lar limited  destructions  of  white  medullary  matter  between  the 
the  corpus  striatum  and  frontal  cortex  of  the  left  herrjispherp, 
through  which  the  main  current  of  articulatory  impulses  tiows, 
would  also  give  rise  to  a  purely  literal  disorder  of  articulation, 
or  whether  the  formation  of  words  would  be  interfered  with,  and 
when.  Tliis  would  throw  light  on  the  exact  distribution  of  the 
motor  projection  channels  of  speech  among  the  co-ordinating  and 
associative  channels  of  the  arching  fibres  which  connect  the  con- 
volutions with  one  another  and  assist  in  the  formation  of  words. 
A  case  recorded  by  Farge  proves  that  lesions  of  the  white  sub- 
stance of  the  cerebral  hemisphere  alone,  in  the  neighborhood  of 
the  third  left  frontal  convolviion,  Tnay,  without  any  simiiUu- 
neous  injury  to  the  gray  matter  of  the  cortex,  disturb  the  power 
of  form  ing  words. 

The  patient  was  paralyzed  on  the  right  side.  The  only  words  he  uttered  of  hii 
own  accord  were  "All,  si,  all  I  "  "  Ah,  bon  sens  de  Dieal"  The  latter  phrase  he 
employed  to  express  jmin.  To  qucetiona  requiring  «  simplv  negative  or  affimiatire 
answer,  liis  replies  were  correct  enougli :  "  Ah,  oui  1  "  or  "  Ah,  non  !  "  When  made  to 
repeat  words  uttered  in  his  presence,  he  succeeded  in  the  attempt  when  the  words 
did  not  exceed  two  in  numln-r^  when  there  were  more  than  two  he  would  only 
repeat  the  two  first  The  words  he  pronounced  were  spoken  in  a  normal  tunc  of 
voice  and  well  articulated.  After  his  death  a  careful  examination  of  his  hrain,  both 
with  the  naked  eye  and  with  the  microscope,  showed  tlmt  the  third  left  frontal 
convolution  was  healthy,  while  the  adjacent  white  substance  contained  a  spot  of 
gnielly  softening  as  large  as  a  small  egg. 

In  this  case,  accordingly,  there  was  true  aphasia.  Popham' 
has  placed  a  similar  one  on  record.  In  a  case  of  Jaccoud's,'  too. 
there  seems  to  have  been  aphasia  in  connection  with  a  lesion  situ- 
ated in  this  region. 

After  an  apoplectic  fit,  the  patient  was  found  to  have  right  facial  paralysis 
without  palsy  of  the  limbs,  but  with  loss  of  speech.     Tliis  passed  away  in  a  few 


Ouette  hebdom.  1665.  No.  44.  *  Batemnn,  On  Aphasia,  p.  37. 

•  Bieuinfay,  Oat  des  hopitaux,  1807,  No.  58. 
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days.  After  death,  two  small  hemorrhagic  cysts  were  found  in  the  white  Bubstance 
near  the  third  left  frontal  gyrus.  In  this  case  the  eCFects  may  perhaps  have  Ixen 
due  merely  to  compression  of  the  gyms. 

We  /lave  no  certain  knowledge  of  the  place  where  those  tiioior 
Jihres  qf  the  corona  radiata  which  are  subserpiejii  to  S2)eech 
enter  the  cortical  convolutions ;  we  know  still  less  about  the 
way  in  which  they  are  connected  with  the  cell-networks  of  the 
cortex. 

According  to  Broadbent,  the  fibres  derived  from  the  cerebral  peduncle  nnd  the 
central  gan<^lia  proceed,  for  the  most  part,  to  the  margin  of  the  Sylvian  lissure ; 
while  the  fibres  of  the  corjjus  callosum  betake  themselves,  for  the  most  part,  to  the 
margin  of  the  lonrritudinal  fissure.  lie  is  of  opinion  that  many  gyri — *.  g.,  those  of 
the  insula — receive  neither  peduncular  nor  callosal  fibres,  and  are,  therefore,  con- 
nected in  an  indirect  way  only,  through  other  convolutions,  with  the  central  ganglia, 
the  peduncle,  and  the  corpus  callosum.  lie  believes  this  class  of  gyri  to  stand  latest 
in  the  order  of  evolution,  to  be  undeveloped  in  the  brain  of  monkeys,  and  probably 
to  subserve  psychical  functions  alone. 

On  the  otlier  hand,  it  is  certain  that  apart  from  the  motor  and 
sensory  fibres  penetrating  into  the  cortex  from  the  cerebral 
pednncles  and  ganglia  of  the  candex  cerebri — apart  from  the  cal- 
losa  fibres  connecting  the  lieniisplieres  together — there  exist  a 
multitnde  of  arcuate  fibres  which  traverse  tlio  white  substance 
of  the  cerebml  hemispheres  for  tlie  most  part  in  a  longitudinal 
direction,  and  servM  to  unite  the  various  ctinvoliitions  of  the 
cortex  with  one  another;  the  more  superficial  fibres  connecting 
neighboring  points,  the  deeper  ones,  such  as  are  farther  apart ; 
these  are  the  ''associative  fasciculi"  of  Meynert,  to  which  refer- 
ence has  been  already  made. 

The  great  task  of  the  future — to  unravel  the  tangled  paths  of 
feeling,  thought,  will,  and  action — makes  us  feel  giddy  with  onr 
present  inadequate  power  of  insiglit.  Yet,  even  were  this  task 
accomplislied,  we  should  only  have  made  one  step  towards  a 
knowledge  of  the  labyrinthine'  arrangement  of  fibres  in  the  brain. 
For  the  cortex  itself  li  traversed  in  all  directions  by  countless 
millions  of  fibres,  uniting  the  corpuscular  elements  into  innumer- 
able networks,  and  connecting  them  with  the  cell-networks  of  the 
ganglia  situated  lower  down  in  the  brain  and  cord,  and  even  with 
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those  ganglionic  centres  which  lie  outside  the  cerebro-spinal  axi& 
in  the  various  organs  of  the  body. 


CHAPTER  XX. 

Sensory  Channels  of  Language, — ^Ueyuert's  "  Tone- Field." — Central  Laboratory  of 
Word-lmugcs. — The  Problem  of  the  Elaboration  of  Elemcniary  Sensations  into 
Perceptions  with  Kefcrence  to  the  Loc&liztitiou  of  the  Mind. — Relation  of  Cod- 
Bciousuess  to  the  Psychical  FuDctious  in  General  and  to  Sensation  in  Particu- 
lar.— Liittiut  Consciousuesa,  Personal  Consciousness  (Consciousness  of  the  Ego), 
and  SeLf-Cotiseiuusuess. — Lower  or  Instinctive,  and  Higher  or  Litelligent  Judg- 
ment.—Relation  of  the  Mechanical  to  the  Mental  (Psychical)  Work  of  tiie 
Nervous  System.—  Excito-motor  Faculty,  Goltz's  Faculty  of  Ada])tatiun.  Psy- 
cho motor  Faculty,  or,  Sensory-motor  Reflex  Action,  Percepto-niotor  Rcflei 
Action,  and  Ideo-motor  Reflex  Action  or  Free- Will. — Disctirsive  and  Litt!iti« 
Tliougbt. — Enjlauatiou  of  the  Marvels  of  Language  by  the  Laws  of  Organic 
Evolution,  and  the  Mcclianical  Principle  of  Rtflcx  Movement  Inherent  in  lU 
parts  of  the  Nervous  System,  including  the  Cortei  Cerebri. 

The  channel  for  the  sensory  invpressioru  of  spoken  words  hoi 
its  befjinning  in  the  peripheral  exjyansion  of  the  acoustic  nert<; 
that  for  written  words  ifi  the  retina.  The  former  is  contiaued 
into  the  acoustic  nuclei  of  the  medulla  oblongata  ;  the  latter 
passes  along  the  optic  nerves  and  tracts  to  the  gray  matter  of  the 
anterior  corpora  quadrigemina  which  are  believed  to  be  the 
actual  optic  nuclei.  True,  some  fibres  pass  from  the  optic  tracts 
to  the  corpora  geniculata  and  the  pulvinar  thalami ;  but  the 
relation  of  these  fibres  to  the  act  of  vision  is  not  clearly  made 
out ;  they  do  not  waste  after  destruction  of  the  eye-balls  in 
newly-born  animals  (Gudden).  There  can  be  no  doubt  that  the 
nuclei  of  the  optic  tracts  in  the  corpora  quadrigemina  and  optic 
thalami  are  further  connected,  on  the  one  hand,  Avith  the  occipi- 
tal Cortex  through  the  fibres  of  the  corona  radiata;  on  the  other, 
with  the  spinal  cord  through  the  tegmentum  and  fillet  (Schleife). 
But  the  course  of  the  individual  fibres  has  not  yet  been  accurately 
traced  5  ^  and  we  are  still  ignorant  of  the  Jocalit}'  where  the  semi- 

'  Ekiig  (Oentralblati  i.  d.  med.  Wiss.  1874  p.  548),  by  removing  sUoes  of  brain- 
matter  in  the  region  of  the  liind-lobe,  caused  bliadoess  of  the  opposite  eye  with  dilate- 
tipn  of  the  pupiL— Cf.,  however,  the  experiroenta  of  GdlU  (to  be  referred  to  io  Cbap, 
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decussation  of  the  fibres  in  the  optic  tract  is  completed  in  the 
brain. '  As  regards  the  hbres  of  the  acoustic  nerve,  all  attempts 
hitherto  made  tu  trace  direct  acoustic  channels  between  the 
medulla  oblongata  and  the  cerebrum,  have  failed.  At  the  present 
moment,  Meynert  is  actually  of  opinion  that  the  major  part  of 
those  fibres  reach  the  cerebrum  circuitously  through  the  cere- 
bellum. At  one  time'  he  thought  he  had  succeeded  in  following 
a  bundle  of  acoustic  fibres  from  the  inner  acoustic  nucleus 
through  the  tegmentum  as  far  as  the  claustrum  and  into  the 
cortex  of  the  island  of  Reil.  On  this  supposed  discovery  he 
grounded  his  hypothesis  that  the  Sylvian  fissure  was  "the  tone- 
field  of  language;"  a  hypothesis  which  was  very  favorably 
received.  Unfortunately,  however,  it  has  lost  its  chief  claim  to 
consideration  since  its  conscientious  author  found  himself  obliged 
to  withdraw  his  original  statement  conceruiug  the  acoustic  origin 
of  the  fasciculus  in  question. 


It  fs  oft/ie  uimosf  (feneral  Inf^est  to  ascertain  at  what  point 
in  the  sensory  tract  the  optic  and  acoustic  images,  resulting 
from  co-ordination  of  the  impressions  on  the  peripheral  expan- 
sions of  the  optic  and  acoustic  nerves,  are  perceived.  For  our 
special  i)arpose,  the  question  may  be  thrown  into  a  narrower 
sliape  :  Where  are  the  images  of  spoken  and  written  words, 
employed  as  symbols  to  represent  states  of  consciousness,  cre- 
ated? This  question  must  be  kept;  rigorously  distinct  from 
another  one — Where  are  those  images  interpreted  and  under- 
stood as  symbols?  The  comprehension  of  words,  /.  e.,  the  con- 
nection of  verbal  images  with  their  corresponding  thoughts, 
undoubtedly  takes  place  in  the  cortex  cerebri,  and  there  only  ; 
but  it  does  not  necessarily  follow  that  the  images  themselves 
originate  in  the  cortex.  That  they  may  do  so  is  possible,  but 
not  certain.  Just  as  a  word,  in  its  motor  aspect,  consists  of  a 
series  of   individual  movements  co-ordinated   together  in   the 


XXL),  according  to  which  mncilatioa  of  the  cortex,  either  of  the  antetior  or  poetcrior 
lobes,  gives  ria«  to  blindness,  provided  only  it  be  sufficiently  extensive. 

'  Of.  Charcot's  ingenious  essay  in  the  Progr^  lacil  1875.  Noi  35  and  40.  LikevriM 
JattrvwiU,  Arch.  f.  Psych.  VI.  p.  ftl(5. 

'  Wion.  Med.  Jahrb.  Bd.  XII.   1860,  p.  133. 
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ordfr  of  tlieir  increasing  complexiry,  so  it  may  be  t 
si'iisoiy  asjject  a,  word  is  inaili;  up  of  a  series  of  elenientar}*  sen- 
sations, co-ordiuateil  from  below  upward  into  more  and  mone 
liiglily  complex  forms.  The  ])ower  to  perceive  words  as  senson- 
images  or  combinations  may  be  lost  without  any  irapainnent  of 
hearing  or  of  sight,  and  without  any  appreciable,  or,  at  any  rate, 
considerable  lailure  of  intellect.  Such  disorders  of  speech, 
which  we  shall  have  to  describe  more  fully  hereafter  as  irorrf- 
blindness  and  woTd-d'tafiiesSy  prove  unquestionably :  (1)  that 
the  localities  where  sounds,  or  lines  and  dots,  are  perceived,  aiv 
not  identical  with  those  in  which  sounds  are  co-ordLiiated  int«) 
and  recognized  as  phonic  images,  lines  and  dots  as  grapliic 
images  ;  (2)  that  \\\\'.  laborattiry  for  phonic  and  written  images  is 
not  the  same  as  that  for  concejttnal  states  of  consciousness. 
Unfortunately,  the  experimeutal  and  clinico-anatomical  data 
which  nuglit  illuminate  this  obscure  subject  ai-e  still  waoung. 
"We  are  thrown  back  on  generalities.  One  thing,  however,  is 
clear  enough  from  what  has  been  already  said :  even  if  we  sup 
pose  word-images  to  be  generated  in  the  cortex,  we  cannot 
believe  them  to  be  generated  in  the  same  regions  of  the  cortex  as 
those  in  which  conceiitions  originate.  This,  of  course,  is  quite 
compatible  with  the  view  that  they  may  both  originate  in  the 
same  convolutions,  but  in  different  cell-networks.' 

If  we  pass  on  from  these  preliminary  considei-ations  to  the 
problem  of  the  elaboration  of  the  peripheric  sensory  impressions 
into  word-images,  we  must  set  out  with  a  clear  idea  of  the  rela- 
tion of  ccmsciousness  to  the  psychical  /unctions  in  general.,  and 
to  sensaiiun  in  particular.  This  is  the  key-stone  of  the  enquiry 
concerning  the  localization  of  the  psychical  activities  generally, 
and  concerning  the  place  where  elementary  sensations  are  sum- 
med up  into  images,  in  particular. 

It  is  self-evident  that  psychical  (mental)  activit}'^  mnet  exist 
wherever  sensations  are  perceived  and  judgments  arrived  at: 
but  it  is  difficult  to  determine  the  exact  point  at  which  sensation 

'  Oottz'a  paper  on  the  effects  of  mutilation  at  the  cerebrum  did  not  reftcb  me  tOl  I 
had  completed  this  chapter  (Archiv  far  Phyaiologie.  Bd.  Xtll.).  His  experiment*  m 
dogH  throAV  Horae  lig^ht  on  the  points  under  consideration.  I  shall  therefore  retuni  to 
the  subject  in  the  ensuing  chapter  (XXI.). 
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md  judgment  begin.  The  cause  of  the  difficulty  is  this  :  the 
only  immediate  proof  we  have  of  the  fart  that  we  ]ierceive  and 
judge  is  derived  from  our  consciousness  of  perceiving  and  judg- 
ing ;  but  that  others  perceive  and  judge  we  can  only  infer,  with 
more  or  less  of  probability,  from  the  similarity  between  their 
actions  and  our  own.  Tliis  leaves  a  wide  lield  open  for  arbitrary 
interpretation,  and  one  man  will  see  psychical  activity  where 
another  sees  only  mechanical  work. 

I  From  tlie  physiological  point  of  view,  none  of  the  mechanical 
work  done  by  the  nervous  s}'stem  can  be  regarded  as  a  manifes- 
tation of  psychic  (mental)  force.  On  the  contrary,  mechauical 
and  psychical  actiiuiy  are  Joint  effects  of  the  excitalion  of  tier- 
cous  mailer,  which  draws  its  supplies  of  eucrgy  from  tJie  com- 
mon storehouse  of  the  univers»\  Inasmuch  as  a  nn-ntal  state 
invariably  precedes  any  movement  of  tlie  limbs  in  consciousness, 
as  the  particular  movement  invariably  corresponds  to  the  ante- 
cedent mental  state,  our  movements  appear  to  ourselves  to  bo 
carried  out  by  the  mind  (Seele).  In  reality,  however,  both  sen- 
sation and  thought  originate  in  the  very  same  molecular  changes 
in  our  nervous  matter  as  those  in  which  our  mechanical  activity 
has  its  rise.  To  reconcile  this  seeming  contradiction  between  tlie 
consciousness  of  free  will,  on  the  one  hand,  and  the  dcpend<-*nce 
of  all  tJie  mechanical  operations  of  the  mind  on  the  material  pro- 
cesses of  nerve-stimulation,  on  the  other,  is  the  business,  not  of 
physiology,  but  of  metajiliysics. 

The  discovery  of  the  rejiex  mechanism  of  the  sjiinal  cord 
proved  that  a  large  proportion,  at  any  rate,  of  the  acts  which 
had  previously  been  attributed  to  free  volition  wei^e  really  due  to 
a  mechanical  principle  inherent  in  the  nervous  matter.  The 
spinal  cord,  after  its  separation  from  the  brain,  is  still  able  to 
execute  a  variety  of  orderly  movements ;  but,  whereas  these 
movements  were  previously  appreciated  by  the  cerebrum  as 
direct  emanations  from  the  conscious  Ego,  they  now  no  longer 
receive  any  immediate  recognition  in  consciousness.  Hence, 
Spinal  retlex  acts  ceased  to  be  viewed  as  psychical  phenomena  at 
all,  and  were  ascribed  to  an  "excito-niotor "  merhanism  in  the 
cord  itself  ;  the  seat  of  psj'chical  activity  being  thus  shifted  into 
some  region  of  the  brain,  above  the  spinal  cord. 
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But  the  term  "-^  excit^-Tnotor,'''  as  applied  to  reflex  acte,  never 
acliieved  a  iinivei-sal  3inpxilarity  ;  the  tenn  ^*  sensor i -motor"  was 
prffened  lu  it.  Tlie  latter  ia  based  on  tlie  old  doctrine  that 
sensation — a  psydiiral  act — is  the  mainspring  of  reflex  move- 
ments— a  doctriue  which,  as  physiologists,  we  are  bonnd  to 
rt.'piidiate.  But,  while  we  deny  that  sjiinal  movements  are  gen- 
erated by  sensations,  we  do  not  deny  that  they  may  be  attended 
hy  sensations  ;  nay,  we  are  of  opinion  that  this  always  happens. 
The  fact  that  we  cease  to  be  directly  conscious  of  spinal  reflex 
acts,  when  the  curd  has  been  sepai-ated  from  the  higher  centres,  is 
no  proof  that  the  cord  is  destitute  of  sensibilitj-  and  of  rhe  con- 
Bciousness  which  is  indissolubly  bound  up  with  sensibility.  Ii 
only  proves  that  the  consciousness  of  the  Ego  (personal  con- 
sciousness), in  which  all  psychical  jjlienomena  are  syutheticallj" 
organizt:^d,  resides,  not  in  the  cord,  but  in  the  brain. 

What  is  commonly  understood  by  tlie  word  "  consciousness" 
is  merely  one  of  the  forms  in  which  conscionsness  manifests 
itself.  We  understand  b^'  it  that  illumiinated  area  in  the  field  of 
vision  of  tiie  Ego — not  capable  of  l>eing  more  precisely  defined— 
across  which  sensations  and  mental  judgments  follow  one  an- 
other successively  in  linear  order.  AVe  are  only  conscious  of  a 
sensation  or  a  mental  judgment  when  they  liapp<?u  to  cross  the 
threshold  of  this  ^' personal  consciousness .''  Daily  experience 
shows  us,  however,  that  sensations  and  judgments  are  continu- 
ally taking  ]>lace  below  this  tki-eshold.  By  attending  to  oar 
mental  processes  we  are  able  at  any  moment  to  raise  a  multitude 
of  them,  which  would  otherwise  have  remained  hidden,  into  thu 
field  of  consciousness.  For  this  reason,  and  also  because  we  are 
unable  to  conceiv^e  of  sensations  and  judgments  taking  place 
unconsciously,  we  are  driven  to  assume  the  existence  of  a  latent 
consciousness,  which  is  revealed  only  in  the  field  of  vision  of  the 
Ego.  What  we  term  'Minconscions"  sensation  and  "uncon- 
scious" judgment  are  only  relatively  nncouscious  processes^  dif- 
fering from  those  we  call  "conscions'''  only  in  taking  place  un- 
noticed by  the  Ego,  either  because  the  Ego  does  not  attend  to 
them,  or  because  they  are  altogether  beyond  the  limits  of  bis  field 
of  vision.  Personal  consciousness  (consciousness  of  the  Ego), 
which  belongs  of  right  to  every  organism  endowed  with  mental 
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'faculties  and  iudividiiality,  must  be  distmguislied,  further,  from 
that  supreme  degree  of  consciousness  jieculiar  to  man  which  we 
may  term  se/f'-consciousnes.'s.  We  are  aware  of  our  own  coq- 
Bciousness,  and  itiise  it  to  the  level  of  an  abstract  conception  ; 
this  process  of  abstract  reasoning  taking  place  only  in  the  cere- 
bral cortex  of  man,  whose  powers  of  thought  are  far  advanced. 

Accordingly,  there  is  nothing  to  pi-event  us  from  assuming 
that  the  spinal  retlex  acts  accunijilished  by  the  cord,  after  its  sep- 

[aiution  from  the  brain,  are  attended  by  sensation  and  conscious- 
ness. Admitting  their  connection  with  sensation,  we  need  not 
scruple  to  term  them  '•  seusori- motor  "  acts,  and  we  must  agree 
with  PHueger  in  ascribing  a  "soul "'  (Seele)  even  to  tlie spinal  cord. 
He  grounds  his  oi>inion  on  the  purposeful  character  of  many  of 
the  spinal  reflex  acts  in  tlu*  lower  vertebrata  ;  these  seem  to  him 
to  be  explicable  only  on  the  assumption  of  a  choice  of  movements 
determined  by  mental  judgments.  For  it  is  not  the  purposeful 
character  of  the  spinal  acts  in  itself,  but  the  proof  that  they  are 
the  manifestation  of  an  "adaptive  principle"  in  the  cord,  which 
must  be  our  warrant  for  their  psj'chical  nature.     Goltz,  it  is 

I  true,  was  brought  by  his  experiments  on  the  spinal  reflex  actions 
of  the  frog  to  conclusions  different  from  those  arrived  at  by 
Pflueger.  lie  does  not  thinlc  the  evidence  for  the  existence  of  a 
** spinal  soul"  sufficient.     He  showed  that  even  the  most  apjia- 

Irently  rational  of  the  spinal  reflex  acts  might  be  accounted  for 
by  a  suitably  organized  mechanism  iu  the  cord,  without  au}^ 

iBoed  for  assuming  tliem  to  be  an  outcome  of  mental  judgments. 

[But  in  proving  this,  Goltz  has  by  no  means  proved  the  further 

[proposition,  that  no  mental  judgments  at  all  are  arrived  at  in  the 
cord.  To  prove  that  spinal  reflex  acts  are  not  attended  by  men- 
tal judgment.s,  it  would  be  necessary  to  prove  that  voluntary  acts 
originating  in  deliberate  choice  are  iiumediate  mechanical  effects 
of  psychic  force  and  not  mediately  executed  through  the  organic 
mechanism  of  the  brain.  But  this  does  not  admit  of  proof ;  on 
the  contrary,  we  are  driven  to  conclude  that  all  movements 
issuing  from  the  brain  ought  to  be  referred  to  the  operation  of  a 
general  principle  of  reflex  mechanism. 

The  exjieriments  of  phj'siologists  have  shown  that  the  higher 

[lire  ascend  in  the  ganglionic  system  of  the  eerebro- spinal  axis  of 
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vertfbrates,  the  more  complex  are  the  ruovements  discharged  by 
internal  and  external  stimuli.  If  we  remove  the  cer«brum  up tu. 
or  even  iachiding,  the  optic  thahiuii,  we  see  the  play  of  mor?- 
ments  continue  to  be  so  skilfully  adapted  to  the  envhonnn^Bi 
that  such  adaptation  seems  possible  only  on  the  hypothesis  tlni 
it  is  guided  by  mental  judgment.  Animals  thus  mutilauJan; 
still  able  to  run,  to  jump,  to  swim,  to  Hy.  And  these  actionsiR 
perf(jinied  not  merely  by  such  aniraala  as  bring  the  needful  be 
ulties  into  the  world  with  them,  but  by  such  as  have  toacqiuif 
them  after  birth.  They  adapt  those  complex  movements  tu  m- 
rounding  conditions  with  a  skilled  choice  which  can  only  t» 
ascribed  to  mind.  The  brainless  tish  will  avoid  obstacles  wiiil'; 
swimming  by  turning  now  to  one  side,  now  to  anotlier  lYol- 
plan).  The  brainless  frog  remains  quiet ;  but  if  we  pinch  hia 
he  will  jump,  avoiding  any  object  in  his  way  ;  if  one  of  laalip 
has  })ieviously  been  attached  to  liis  belly,  he  will  creep  rouod 
the  obstacle  (Goltz).  Brainless  birds  and  mammahs,  indeed,  iK 
unable  to  avoid  obstacles  when  tlyiug,  running,  or  jumping.  like 
fishes  and  frogs;  they  knock  against  them.  The  lower  oeiitM 
in  these  more  highly-organized  vertebrates  are  not  so  indepen- 
dent as  this ;  but  they  are  still  in  some  degree  independent.  The 
brainless  pigeon,  when  thrown  into  the  air,  will  fiy ;  it  will  wink 
if  a  finger  be  brought  close  to  its  eye  (Vulpian)  ;  it  Avill  foUow  die 
movements  of  a  lighted  candle  with  its  head  (Longet)  ;  il  will 
often  draw  its  head  back  if  a  light  be  suddenly  brought  close  to 
it  (Vuli)ian).  Brainless  rats  will  leap  away  when  they  ht^r  a  cat. 
Young  rabiMts  deprived  of  a  brain  will  run  a  few  steps  when 
pinched ;  sometimes  they  will  do  it  of  their  own  accord, 
prompted,  in  all  likelihood,  by  some  inward  pain  f\''ulpian). 

Tlie  frog  which  (when  one  leg  has  been  stitched  to  its  belly) 
ciawls  round  an  obstacle  in  attempting  to  escajje,  acts  just  like 
a  man  who  perceives  and  reasons,  and  not  like  a  mere  machine 
The  bird  which  closes  its  eye  on  the  approach  of  a  finger,  per- 
forms a  reflex  act  of  which  man  only  becomes  capable  after  he 
has  learned  to  see  objects,  and  to  judge  of  their  movements.' 


'  According  to  Sigiamund,  ttiia  power  is  not  acquired  till  about  the  fourteenth  or 
sixteenth  week  after  birth. 
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behavior  of  the  rat  which  springs  away  on  hearing  the  noise 
made  by  a  catj  is  like  that  of  a  man  who  has  learned  by  a  men- 
tal process  to  establish  a  reliex  connection  between  certain 
acoustic  linages  and  certain  purposeful  movements.  Since  we 
cannot  employ  the  language  of  animals  to  denote  what  goes  on 
in  them,  we  are  obliged  to  employ  the  human  terms  by  which 
we  denote  similar  phenomena  in  ourselves. 

We  8i)eak  of  "  mocemenis  adajyted  in  purposeful  fashion 
to  surroumling  circumstances,  by  means  qf  perceptions  ickich 
are  associated  with  mental  Judgments.''''  It  is  true,  as  Goltz 
points  out,  that  these  "  percepto-motor"  reflex  acts  still  exhibit 
a  high  degree  of  automatism.  The  movements  are  executed  with 
machine-like  precision,  without  hesitation  or  delay.  But  this 
proves  nothing  against  the  participation  of  the  mind  in  theii" 
execution,  since  the  latter  is  always  alike  meclianical.  It  proves 
merely  that  a  precise  movement  is  associated  with  a  precise  per- 
ception and  a  precise  mental  judgment.  It  is  in  this  respect  that 
such  movements  dilTer  fi'om  voluntary  movements ;  the  latter 
originate,  in  animals,  from  the  conflict  of  elementary  states  of 
consciousness— in  man,  from  that  of  higher  abstractions ;  a  con- 
flict, to  which  we  give  the  name  of  deliberation,  and  which 
issues  in  decision  and  action. — As  every  child  must  have  a  name, 
we  may  call  that  form  of  mental  judgment  wluch  manifests 
itself  in  such  reflex  movements  as  originate  in  the  infra-cortical 
ganglia,  and  are  adapted  to  simple  perceptions,  a  "lower*'  or 
"sensual  judgment,"  contrasting  it  with  that  "higher  judg- 
ment of  the  cortical  intelligence ''  which  is  associated  with  a  con- 
flict of  ideas.  The  former  may  also  be  termed  "instinctive," 
since  it  is  prone  to  pass  from  generation  to  generation  by  inheri- 
tance, wliile  the  growth  of  the  latter  is  connected  with  the  experi- 
ence of  the  individual. 

We  need  not  scruple,  even  in  the  human  subject,  to  localize 
the  mental  faculty  which  elaborates  sensations  into  images  and 
adapts  complicated  movements  to  those  images  by  means  of  an 
instinctive  judgment,  either  wholly  or  principally  in  the  infra- 
cortical  ganglionic  apparatus.  The  study  of  hallucinations, 
dream-life,  catalepsy,  chorea  magna,  and  somnambulism,  affords 
indications  of  a  certain  autonomy  in  the  infra-cortical  sensory 
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and  motor  gangliu.  True,  we  should  not  be  justifiwl  hi  sura- 
marilj'  tmnsf erring  the  results  of  experiments  on  frogs  and 
birds  to  the  human  subject.  For  in  man,  the  greatly  developed 
cerebrum  enjoys  a  degree  of  supremacy  over  the  basal  ganglia 
and  the  cortex,  together  with  the  corpus  striatum  over  the 
remaining  parts  of  the  cerebrum,  wliich  has  no  anologae  even  in 
the  most  intelligent  of  the  mammalia.'  Still,  the  type  of  cere- 
bral architecture  is,  in  all  essentials,  the  same  throughout  the 
vertebrate  series,  and  the  same  ]ninciple  of  stimulation,  sensa- 
tion, and  rellex  action  holds  good  throughout.  If  the  '■'■  diPi'xi- 
bilUl/  of  the  mf'nd"'  (Goltz)  is  establislied  in  the  case  of  ani- 
mals, it  must  be  true  of  man  also.  Psychical  sensation  exists 
throughout  the  entire  nervous  system,  including  even  its  pe- 
ripheral ganglia;  the  perception  of  images,  and  the  faculty  of 
adappng  complicated  movements  (running,  jumping,  etc.)  to 
those  images,  makes  its  first  appearance  in  the  intra-cranial 
ganglia;  the  will,  guided  by  abstractions  of  a  higher  order,  i.s 
associated  with  the  cortex  cerebri.  Ever}^  department  of  the 
neiTous  system  fuliils  a  psychical  function  of  its  own  ;  and  the 
higher  we  ascend  towards  the  cerebral  cortex  the  more  faculties 
are  aggregated  for  the  performanc'e  of  more  and  more  complex 
mental  operations.  The  soul,  tlumgh  it  uUimalely  feels  and 
conceioes  itse{f  ia  be  a  self-conscious  unity,  is  reaJh/  composite. 
Accordingly,  it  would  be  a  mistake  to  suppose  that  mental 
activity  is  limited  to  the  brain  or  the  cortex,  while  all  the  pro- 
cesses tkiat  go  on  at  a  low^'r  level  are  purely  mechanical.  Tlw 
nervous  system,  as  a  whole,  including  its  uppermost  termination 
In  the  cortex  cerebri,  is  at  once  a  mechanical  apparatus  and  an 
organ  of  mind.  Goltz,  whose  researches  on  the  psychical  func- 
tions of  the  nerve-centres  are  so  ingenious,  does  not  venture  to 
give  any  precise  definition  of  the  nature  of  the  psychic  foree 


'  Sottmnnn'f  oecitiOD  (loo.  cit.  p.  105  teqq^  that  puppies  which  survived  the  remoTml 
of  the  corticiU  lasers  ol  one  or  both  frontal  lobes  succeeded  in  learning  to  run  (tboo^ 
late  and  awkwardly),  and  to  eat  their  food,  ahowH  how  little,  even  in  so  istpllig4>nt  a 
creature  as  the  dog,  the  cortex  contributes  to  the  motor  activities  of  the  infra-cortical 
parts  of  the  brain.  We  cannot  nnoonditionally  reason  even  from  the  dog  to  man.  The 
loss  of  tbe  cerebral  cortex  and  the  corpus  striatum  of  one  hemisphere  prodaoes  onljr  bemi- 
)}areai«  in  the  dog,  while  in  mau  it  gives  rise  to  hemiiilegia 
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manifested  by  the  basal  ganglia  of  the  frog  ;  he  terms  the  faculty 
by  which,  in  the  execution  of  reflex  acts,  couiplex  movements 
are  adapted  to  perceptions,  a  " central  faculty  of  adaptation" 
(centrales  Aupassungsvermugen).  This  term,  it  is  true,  does  not 
prejudge  the  question;  but  it  does  not  help  us  much,  for  it 
expresses  nothing  definite.  For,  strictly  speaking,  all  reflex 
movements,  and  even  voluntary  movements,  are  adapted  to  sen- 
sory phenomena.  In  the  case  of  a  simple  reflex  act,  such,  e.  g., 
as  closure  of  the  eyelids  against  light,  the  movement  corresponds 
to  an  unformed  or  elementary  sensation,  and  the  diameter  of 
the  pupil  is  very  accurately  adapted  to  the  intensity  of  the  lumi- 
nous stimulus  or  sensation.  In  the  case  of  those  "percepto- 
motor"  reflex  acts  (Anschauungs-retiexe),  which  Goltz  has  before 
his  mind,  e.  g.,  closure  of  the  ej-elids  against  a  threatened  contact 
with  the  conjunctiva,  the  movement  corresponds  to  a  reasoned 
perception  (beurtheilte  Anschauung),  such  as  originates  in  the 
recognition  of  an  image,  e.  {/.,  of  an  object  approaching  the  eye. 
Finally,  in  the  case  of  voluntary  movements,  their  character  is 
determined  by  a  whole  series  of  images,  or,  more  correctly,  of 
states  of  consciousness  abstracted  from  those  images.  According- 
ly, we  see  that  the  "faculty  of  adajitation"  is  of  a  very  general 
kind,  belonging  to  all  nerve-centres  alike,  and  quite  as  much 
mental  as  mechanical.  The  term  is  merely  denotative  —  it 
explains  nothing ;  it  connotes  nothing  as  to  the  psychical  or 
the  mechanical  nature  of  the  forces  and  arrangements  which 
determine  the  phenomena  under  considemtion  ;  it  is  concerned 
solely  with  the  form  assumed  by  the  effect  of  the  forces  in  o])er- 
ation. 

Neither  do  I  see  any  advantage  to  be  gained  from  the  use  of 
the  term  "  ])sycho-motor '"  to  denote  voluntary  movements  as 
contrasted  with  simple  and  percepto-motor  reflex  acts.  The 
mind,  according  to  my  view,  has  just  as  much  and  just  as  little 
to  do  with  reflex  as  with  voluntary  acts.  At  bottom  it  is  neither 
sensations  nor  ])erceiitions,  nor  jet  states  of  consciousness,  that 
are  the  mechanical  cause  of  movement ;  but  alwaj-s  the  pliysico- 
chemical  potential  energies  that  are  set  fi-ee  in  the  sensori-motor 
centres  appropriated  to  sensation,  perception,  and  ideation,  by 
physiological  stimuli.     We  must  either  admit  reflex  acts  into 
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the  psycho-motor  group,  or  we  most  exclude  volnntaxy  move- 
ments from  it.  Under  such  circumstances,  it  appears  to  me  to 
be  all  one  whether  we  speak  of  psycho-motor  or  volnntaiy 
movements,  of  responsive  movements  in  Goltz's  sense  or  pooep- 
to-motor  reflex  acts,  or,  lastly,  of  excito-motor  or  sensori'motor 
reflex  acts.  The  essential  point  in  all  these  enquiries  is  to  deter- 
mine the  speciid  psychical  phenomena  and  motor  effects,  as  well 
as  the  internal  processes  of  stimulation,  that  are  associated  with 
the  objective  activity  of  each  individual  nervous  centre.  If  we 
desire  to  keep  on  strictly  physiological  ground,  we  must  speak 
only  of  spinal,  bulbar,  cerebellar,  strio-cerebral,  oerebro-cortical 
movements,  etc.  But  the  time  for  this  is  not  yet  ripe^  since 
physiology  has  only  just  begun  to  use  right  methods  for  the 
solution  of  such  problems. 

A  needless  difficulty  has  been  imported  into  the  question  of  the 
relation  of  the  soul  to  the  mechanical  work  of  the  nervous  system 
on  the  one  hand,  to  the  processes  of  stimulation  in  the  nervous 
matter  on  the  other,  by  the  assumption  that  activity  is  psychical 
only  when  it  is  immediately  realized  in  the  personal  conscions- 
ness.  The  fact  that  only  the  smallest  fraction  of  even  the  high- 
est intellectual  work  takes  place  in  the  light  of  the  conscious  Ego 
was  overlooked.  When  the  child  first  begins  to  think,  eveiy 
perception  furnished  by  its  fresh  sensations  comes  before  its  con- 
sciousness. But  as  we  get  more  practised  in  thinking,  the  images 
of  sense  grow  fainter,  /.  e.,  they  sink  below  the  threshold  of  per- 
sonal consciousness ;  their  place  is  taken  by  concepts  clothed  in 
words,  and  the  act  of  thought  gains  thereby  in  rapidity  and 
precision.  Yet  more,  many  of  Ihe  states  of  consciousness, 
wliich  were  at  one  time  knowingly  traversed  by  thought,  are 
subsequently  omitt^^d  altogether,  and  are  no  longer  raised  into 
the  field  of  consciousness.  The  association  of  ideas  is  abbrevi- 
ated ;  thought,  in  the  words  of  Lazarus,  becomes  condensed- 
intuitive  takes  the  place  of  discursive  thinking.  If  we  are  well 
trained  in  the  matters  of  logic  and  psychology,  we  may  be  able 
to  test  the  accuracy  of  our  intuitions  by  retranslating  them  into 
the  discursive  form  and  raising  our  unconscious  judgments  into 
consciousness.  But  we  cannot  always  do  this  completely,  even 
as  regards  our  conceptions ;  still  less  as  regards  the  perceptions 
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obtained  on  a  lower  level  of  psychical  activity,  with  which  we 
operate  when  thinking.  For  instance,  if  we  take  the  perception 
of  space,  it  is  possible  to  show,  by  means  of  exp^^riments  on  per- 
sons born  blind  and  restored  to  siglit  by  operation,'  that  we  prob- 
ably bring  with  us  into  the  world  only  the  perception  of  8j>ace 
of  two  dimensions,  the  perception  of  depth  liaving  to  be  acquired 
by  trial -movements,  for  whose  comprehension  a  considerable 
degree  of  physiological  and  psychological  insight  is  essential ; 
notwithstanding  which,  the  perception  of  depth  is  realized  by  ns 
in  our  thinking  and  acting  as  though  it  were  some  immediate 
appurtenance  of  consciousness,  as  though  it  were  an  inborn  feel- 
ing of  insthictive  certainty.  And  even  the  most  abstract  kinds 
of  thinking  by  means  of  words  and  formulae,  such,  e.  g.,  as  are 
used  in  mathematics,  go  on  in  accordance  with  rules  painfully 
acquired  and  subsequently  forgotten,  /.  e.,  shut  out  of  conscious- 
ness, and  persisting  merely  as  a  "  sense  of  language,''  "  mathe- 
matical sense,"  etc.  The  assertion  that  only  conscious  activity 
is  psychical  would  imply  that  some  of  the  most  highly -giftf'd 
brains,  whose  intuitions  appear  so  marvellous  to  us  ordinary 
people,  are  really  the  most  devoid  of  reasoning  power.  A  Phi- 
dias and  a  Raphael,  a  Goethe  and  a  Shakspeare,  a  Newton  and 
a  Leibnitz,  would  be  mere  automata.  Were  mind  only  th^n 
mind,  when  conscious  of  its  own  activity,  it  would — since  the  Ego 
is  only  capable  of  realizing  sensations  and  cognitions  one  by  one 
in  linear  succession — alwaj's  exist  merely  as  this  or  that  sensa- 
tion or  cognition  entering  at  the  moment  into  conscionsness. 
But  this  would  be  opposed  to  the  fact  that  our  Ego  is  made  up 
of  an  enormous  aggregate  of  sensations,  images,  and  cognitions, 
all  of  which  it  embraces  and  fuses  into  unity.  The  conscious 
manifestations  of  our  individuality  never  originate  in  this  or 
that  single  conscious  sensation,  perception  or  cognition,  but  al- 
ways in  a  fused  totality  of  all  of  them,  slumbering  in  memory, 
lying  hid  somewhere  or  other,  vibrating  during  thought,  but 
only  recalled  into  personal  coiiaciousueaa  in  very  small  propor- 
tion. 
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But  if  we  are  obliged  to  admit  that  even  the  highest  of  our 
mental  operations  are  to  a  great  extent  unconscious,  we  can 
scarcely  doubt  that  those  on  lower  levels  may  be  so  likewise. 
In  fact,  we  are  driven  to  conclude  that  sensation  and  perception 
only  become  "  conscious,  "  in  the  vulgar  sense  of  the  word, 
under  definite  organic  conditions  peculiar  to  the  cerebrum. 
Those  conditions  are:  structural  perfection  of  the  conducting 
fibres  and  of  the  ganglia  which  connect  them  on  the  one  hand 
— the  orderly  occurrence  of  the  material  processes  comprised 
under  the  collective  name  of  "stimulation,"  on  the  other. 

We  find  this  doctrine  in  harmony  with  the  evolution  of  con- 
sciousness in  the  history  of  our  globe  and  of  the  human  race, 
with  the  growth  of  mental  life  in  the  animal  series  and  in  the 
individual  man.  Wherever  we  turn  our  eyes,  we  find  uncon- 
scious mental  activity  undergoing  progressive  elevation  into 
conscious  forms.  The  unfolding  of  the  mental  powers  in  the 
animal  world  goes  hand  in  hand  with  the  ganglionic  diflferentia- 
tion  of  the  nervous  system.  For  the  intelligent  cognition  of 
phenomena,  the  maximum  development  of  the  cerebrum  and  its 
cortex,  such  as  we  find  in  man,  is  requisite.  But  even  homo 
sapiens  is  at  first,  in  the  impregnated  ovum,  nothing  more  than 
a  punctum  saliens ;  it  is  not  till  the  fifth  month  that  common 
sensation  manifests  itself  by  kicks  and  pushes  ;  when  he  enters 
the  world  to  begin  an  independent  existence,  his  senses  are  not 
all  in  working  order  ;  he  is  quite  deaf,  and  his  visual  perceptions 
are  limited  to  vague  impressions  of  light  and  darkness,  while  he 
has  already  gathered  a  harvest  of  distinct  tactile  and  gustatory 
impressions  in  his  mother's  womb.' 

The  development  of  the  central  nervous  system  in  man  tends 
likewise  to  confinn  our  theory.  The  histological  investigation  of 
the  brain  and  spinal  cord  at  different  stages  of  their  growth 
shows  that  the  central  fibre-systems  are  built  up  in  succession. 
The  fatty  degeneration  of  the  glia-cells,  first  recognized  as  an 
incident  of  normal  development  by  Jastrowitz,  as  also  the  forma- 
tion of  medullary  sheaths  associated  with  it,  are  far  from  being 


'  Cf.  my  researches  on  the  Mental  Life  of  the  Newly-born  Infant.    1859.    Also 
lYoe/lnc/i,  Lehrbuch  d.  Ohrenheilk.  Leipzig,  1873.  pp.  23  and  23. 
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complete  at  biitli ;  ihey  are  governed  by  a  principle  wliicJi 
araounts  to  a  systematic  differentiation  of  the  central  JUtre- 
masses  (Flechsig  ').  Those  fibres  which  subordinate  the  j^^maZ 
cord  to  ike  coUlional  centres  are  the  last  to  be  developed.  More^ 
over,  they  attain  a  higher  grade  of  development  in  man  than  in 
any  other  animal.  The  fibre-systems  concerned  in  coluntary 
moremefd  are  the  key-stone  <if  the  fibre- structure  in  the  medulla 
oblongata  and  spinal  cord  (Flechsig). 

Soltmann  has  shown  that  the  results  of  physiological  experi- 
ment are  in  harmony  with  these  anatomical  facts.  In  the  newly^ 
born  puppy  about  ten  days  have  to  elapse  before  the  electric 
excitability  of  the  cortex  cerebri  (or,  more  correctly,  of  the 
medullary  tibrea  that  issue  from  it)  ia  developed,  while  that  of 
the  internal  capsule  is  present  from  the  first. 

The  mind,  accordingly,  begins  its  work  with  sensory  activity, 
and  its  earliest  (purely  reflex)  motor  acts  are  detiuitely  prescribi-d 
to  it  by  the  inborn  anatomical  and  physiological  interconnection 
of  the  ganglionic  cell-networks  in  the  peripheral,  bulbo-sjiinal, 
and  basal  centres.  Shortly  after  birth,  the  waves  of  stimulation, 
ever  extending  in  wider  cu'cles,  rise  as  high  as  the  brain.  Per- 
ceptiona  and  judgments  are  continually  added  in  growing  abun- 
dance and  increasing  differentiation.  True,  movements  still 
follow  stimuli  with  automatic  precision;  but  they  are  susceptible 
of  purposeful  modifications  in  form  under  the  controlling  influ- 
ence of  images  composed  of  seu-sory  impressions,  and  by  virtue 
of  assiired  judgment.  The  cortex  cerebri  begins  to  share  in  the 
excitement  of  the  lower  centres  ;  its  vibrations,  gentle  at  firet, 
increase  progressively  in  amplitude  ;  the  instinctive  mind  becomes 
intelligent,  fultilling  movements  with  intention,  and  controlling 
the  reflex  activity  of  the  infra-cortical  centres  ;  in  other  words, 
it  becomes  endowed  with  will.  Combinations,  at  first  few  and 
simple,  but  increasing  in  number  and  complexitj',  become  associ- 
ated in  the  vast  cell-networks  of  the  cortex.  Bain  has  calculated 
with  much  ingenuity,  that  the  number  of  combinations  rendered 
possible  by  the  wealth  of  the  cortex  in  cells  capable  of  receiving 
impressions  and  in  connecting  fibres,  ia  sufficient  for  the  total 
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number  of  states  of  conscionsnesa  existing  in  the  most  powerful 
memc^ry  and  the  most  liiglily-gifted  intellect.  There  is  room 
i^nougli  in  the  physiological  seat  of  the  intelligence  for  all  the 
impressiona  derived  from  the  world  of  sense ;  there  is  room 
enough  for  the  whole  motor  key -board  of  the  human  will.  The 
problem  of  constriicting  a  laboratory  of  intelligence,  and  of  will 
determined  by  intelligent  motives,  out  of  organic  matter,  is  thns 
solved  in  marvellous  fashion.  True,  the  marvel  does  not  begin 
here ;  it  begins  at  the  point  where  the  state  of  excitement  indaced 
hy  stimulation  in  a  material  nerve  is  converted  into  an  imma- 
terial sensation. 

According  to  the  description  I  have  jnst  given,  sensation  con- 
stitutes the  elementary  psychical  function  of  the  nervous  sys- 
tem. Its  specific  energies  are  determined,  first,  by  the  nature  of 
the  pt-ripheral  sense-organs  with  which  the  nervous  apparatus  is 
connected  ;  secondly,  by  the  connections  formed  by  tlie  conduct- 
ing fibres  in  the  central  ganglia ;  just  as  motor  acts  are  deter- 
mined, on  the  one  hand,  by  the  muscles  and  limbs  to  which  the 
molur  fibres  are  distributed  ;  on  the  other,  by  the  central  con- 
nections of  tlioae  fibres.  Perceptions  and  states  of  consciousness 
are  ]iot  elementary,  but  compound  processes,  originating  in  sen- 
sations and  movements ;  and  even  in  personal  consciousness 
(consciousness  of  the  Ego)  we  can  see  nothing  more  than  a  higher 
synthetic  unity  of  psychical  phenomena. 

By  adopting  tlieso  fundamental  principles,  we  are  enabled  to 
understand  many  of  the  marvels  of  language  and  to  subordinate 
them  to  the  laws  of  organic  being.  We  are  no  longer  puzzled 
by  the  origin  of  language  without  consciousness  or  intention. 
though  it  is  tmiployed  with  botli.  We  can  perceive  how  it  arose 
out  of  interjection  and  ujimitny  ;  how  a  language,  symbolizing 
conceptions  and  regulated  by  will,  grew  out  of  meaningless 
sounds  resulting  from  sensori-motor  and  ]>ercepto-motor  refle.x 
acts,  and  gradually  assuming  an  articulate  habit.  We  can 
grasp  the  distinction  between  the  mental  and  the  mechanical 
conditions  of  speech,  and  theii"  indissoluble  connection  with  each 
other  Recognizing  the  fact  that  sensory  and  motor  elements 
are  connected  together  by  reflex  channels  in  the  ganglionic 
•centres,  up  to  and  including  the  cortex,  we  are  able  to  dispense 
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with  the  need,  obligatory  on  Jaccoud  and  other^^,  of  localizing 
unquestionably  reflex  phenomena,  a8sociat«d  with  cerebral  diaor- 
dera  of  speech,  in  the  infiu-cortical  ganglia,  merely  because  they 
are  evidently  reflex.  Conversely,  we  shall  not  expect  that 
liberation  of  the  nerves  and  muscles  subservient  to  speech  from 
the  control  of  the  will  must  entail  an  outbreak  of  unbridled 
reflex  actions  on  the  part  of  the  tongue,  lips,  etc.  Inhibitory 
mechanisms  are  abundantly  present  both  in  and  below  the 
cortex,  though  we  are  still  very  ignorant  of  the  distribution  ol 
the  inhibitory  and  accelerating  energies  in  the  various  regions  of 
the  biuin.^ 


CHAPTER   XXI. 

anccruiug  the  Functions  of  the  Cortex  of  the  Cerebrum,  and  their  Locali/Jition  in 
General. — The  Theory  of  Flourens  a*  to  the  Fuuctional  Equality  of  the  Differ- 
ent Parts  of  the  Cerebrum,  and  the  Law  of  Siibstitulioa  in  Contrast  to  Ilitzig'a 
Theory  of  the  Functional  Difference  of  the  Cortical  Convolutions. — Deductions 
from  Veyssiiire's  Discovery  touching  the  Functional  Difforence  of  tlie  Anterior 
and  Posterior  Cortical  Tract*. — The  Will  an  a  Sensory  Motor  Process,  and  the 
Act  of  the  Will  as  a  Realized  and  a  Suppressed  Movement. — Concerning  the 
Ganglionic  Formation  of  the  Key-board  of  the  Will. — Is  it  at  once  a  Motor- 
Centre  and  Centre  of  Co-ordination,  or  only  the  latter? — The  Ways  of  Solving 
this  Vexed  Question  :  liy  Anatomy,  by  Coujparativu  Anatomy,  by  Experiment, 
and  by  Clinical  Observation. — Experiments  l>y  Irritation. — Experiments  by 
Mutilation,  and  t)ie  conscr^uent  Temporary  and  Permanent  Disturbances  of 
Function. ^Explanation  of  the  Restoration  of  Functions. — Chnrnetcr  of  the 
Permanent  Derangements  of  Sensation  and  Motion  after  Mutilation  of  the 
Cortex. — The  Convolutions  contain  Sensory  as  well  as  Motor  Apparatuses. 


The  experience,  that  sometimes  serious  losses  of  the  substance 
)f  the  cortex  are  not  followed  by  permanent  disturbances,  is  the 
isis  of  Floiirens^  thtorij :  that  all  parts  of  the  cerebrum  are 
%pcU>le  of  the  saTne /mictions,  and  that  each  can  zicariously 

''  Oonoeming  reflex  action  as  the  general  principle  of  all  movements  depending  on 
be  nervous  system,  see  Grujtingtr,  Ueber  psychische  Reflexacftonen.    Archiv.  fiir  phy- 
aiol.  Heilk.    \%\^.—Tjiyeork.  On  the  Iteflex  Actions  of  the  Brain.    Brit,  and   For.  Med. 
January,  1845,  and  July,  1855. — Hughlinyit  Jaekson.  Clinical  and  Physiological 
bes  on  the  Nervous  System.    Reprinted  from  the  Lancet,  1873.    London,  1S75. 
VOL.  XIV.— 45 


706 


KUSSMAUL. — DISTUUBANCES   OF  SPKECH. 


perform  tfiefuncti&m  of  etery  other.  The  power  of  portione  of 
the  brain  to  act  for  other  portions  Vulpian  calls  ^*^  Loi  dr  Sap 
pleanre.''''  We  have  learni'd  in  Chapter  XIX.  tliat  the  radiation 
of  the  pes  cruris  cerebri  u])ward  into  the  corona  radiatu  is 
divided  into  sensory  and  motor  districts.  Nothing  in  this 
jnsiitlHs  us  in  the  assumption  tliat  the  sensor}""  tracts  of  th« 
caj)sula  interna  can  exercise  the  functions  of  the  motor,  or.  tict 
vemd,  the  motor  those  of  the  sensory  ;  or  that  the  ganglionic 
Btations,  which  are  situated  upon  the  centrijjetal  ti-ack,  have  the 
jjownr  to  forward  despatches  in  a  centrifugal  direction,  or,  tief 
tersd,  stations  upon  tlie  centrifugal  track  centripetal  despatch**. 
Thus  the  laio  of  substitution  undergoes  much  limitation,  and 
this  alone  can  be  granted,  vi;t.,  that  in  the  infracortical  cerebral 
regicjurt  sensory  elements  can  act  for  sensory,  and  motor  for 
motor,  and  this  onl}'  "in  so  far  as  they  find  th»»mselves  con- 
nected in  a  suitable  manner"  (Wundt).  For,  in  fact,  it  is  alwajs 
the  connections  of  the  nerve- elements  which  determine  tlw 
nature  of  their  functions.  Tliis  is  tlie  chief  basis  of  the  local- 
ization of  the  cerebnil  functions,  as  of  the  centi-al  function^^ 
the  nervous  system  in  general.  I^H 

It  may  now  be  asked  whether  Plourens'  theory  is  not  pw^ 
haps  correct  for  at  least  tliose  parts  situated  within  the  limits 
of  the  cerebral  cortex,  within  which,  indeed,  centrijjetal  and 
centrifugal  fibres  for  all  the  provinces  of  the  body  are  closely 
interlaced.  The  effort  has  been  made  of  late,  by  means  of 
experiments,  to  gain  complete  control  also  over  this  limit<>d, 
though  yet  rather  extended  field.  To  have  accomplished  this  is 
the  merit  of  Hitzig,  whose  investigations  led  to  new  and  stir- 
prising  conclusions,  and  incited  to  a  great  number  of  fruitful 
researche:^.  Hitzig  arrived  at  a  theory  the  exact  opposite  of  thai 
of  Flourena,  vi;!.,  that  the  cortex  is  divided  irUo  locally  distind 
sensory  and  motor  tracts.  In  the  ajiieriorly  situjoled.  tracts  are 
found  rircumscribed  motor-centres  for  the  differoit  Tuemhers  (/ 
the  body,  as  e.  ff.^  for  the  fore  and  hind  limbs,  the  jaws  and 
tongue,  etc.  Only  within  these  regions  and  centres  does  he 
regard  it  possible  for  the  diflferent  nervous  elements  to  act  for 
each  otlinr.  We  cannot  enter  upon  all  the  details  of  the  live!}' 
contention  for  and  against  these  views,  which  Hitzig  himself  at 
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last  wa3  compelled  to  modify  ;  nor  can  we  mention  all  the  inter- 
pretations which  the  new  discoveries  received  ;  but  we  muSt 
content  ourselves  with  laying  stress  upon  the  substantial  gain, 
which  in  oar  opinion  comes  out  of  it  all  for  the  hualization  of 
the  functions  of  the  cortex,  in  order  to  make  this  available  for 
the  localization  of  the  cortical  functions  of  speech. 

The  well-established  fact  that  the  centripetal  paths  of  the 
pes  cruris  are  directed  towards  the  posterior  regions  of  the  cere- 
bral cortex,  and  the  centrifugal  towards  the  anterior,  makes  it 
inimediately  improbable  that  the  diffei-ent  portions  of  the  cere- 
^—  bral  cortex  exercise  similar  functions  everywhere.     It  forces  us 
H  rather  to  the  following  assumptions : 

H  a.  T7ie  sensory  Impressions,  lohich  are  carried  through  the 
1^  pes  cruris  to  the  posterior  regions  of  the  cortejc,  experience  at 
^^  the  point  where  tlieij  first  enter  these  parts  their  earliest  corti- 
^^Cal  modification  (VerarbeJtung).  They  scarcely  undergo  their 
^B  entire  cortical  elaboration  here,  however,  but  most  probably 
^  still  pass  through  numerous  stations,  which  possibly  extend  as 
I  far  as  the  anterior  regions  of  the  cortex.  One  should  also  not 
^■forget  that  it  is  highly  improbable  that  sensory  excitations  reach 
J  the  cerebral  cortex  only  by  the  paths  which  traverse  the  pes 
cruris.  The  cortex  is  also  in  communication  with  the  thalamus 
opticus,  which  is  exclusively,  or  at  lea.st  chiefly,  of  a  sensory 
.natui'e.  This  organ  is  united  to  the  entire  lengtli  of  the  hemi- 
ephere  b}'  an  expanded  layer  of  fibres,  without  our  knowing 
even  at  the  j)resent  day  in  which  regions  of  the  cortex  these 
bundles  of  fibres  are  finally  distributed. 

b.  The  complicated  process  of  cortical  excitation,  Schick  toe 
call  will,  sends  out  its  motor  impnlses  ihrongh  the  ani^ior 
regions  of  the  cortex,  in  which  the  final  cortical  elaboraiioji  of 
•the  proposed  movements  is  accomplished. 

As  a  matter  of  course,  we  do  not  mean  by  this  that  the  will 
resides  in  the  frontal  cortex,  or  that  this  latter  has  only  motor 
functions.  What  we  call  the  will  is  7ioi  only  a  tnotor.  but 
always  likewise  a  sensory  process.  According  to  the  theory  of 
reflex  action,  it  expends  its  efforts  first  in  those  sensory  districts 
where  the  impressions  from  the  senses  are  raispd  to  the  level  of 
conceptions  of  the  conscious  Ego.      The  processes  of  cortical 
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excitation  wliich  we  call  Reflection  (Ueberlegung)  here  first  attain 
to  thf  liL'iglit  of  a  dr.cisioti  or  purpost  (EntscWuss),  and  then, 
pndowL'd  with  the  necessary  energy,  pass  over  into  the  ujotoc 
districts  of  the  will. 

This  passing  over  is  not,  however,  to  be  regarded  as  a  simple 
transmission,  in  the  sense  that  the  act  of  the  will — in  wriling^ 
and  speaking — is  only  the  translation  of  thoughts  and  of  the 
images  bound  up  with  tkouglits — e.  g.^  of  the  optical  or  acoustic 
word-iraages  denoting  thoughts — into  a  more  or  less  considerable 
quantity  of  complicated  motor  aggregations.  Each  act  of  the 
will  is  ahoays  likewise  the  realization  of  a  mortemviU'iinagt 
preciously  sketched  out  in  the  recolledion^  or  of  an  entire  cha.iii 
of  such  mo  cement- images,  which  are  strung  together  in  part 
automatically  and  unconsciously,  in  part  with  design  and  cott- 
sciously.  Hence,  the  motor  part  <f  an  act  of  the  will  is  als9 
united  witJi  sensory  processes.  , 

The  question  here  pi-esents  itself,  liow  are  we  to  represent  to 
ourselves  that  ganglionic  mechanism  which  we  will  figuiiitively,' 
but  witliout  wishing  to  convey  a  false  impression,  designate  at 
the  cortical  key  hoard,  of  the  will,  and  which  has  beou  styled 
at  one  time  '*  motor  centres  of  the  cortex,"  at  another,  ""^  cortical 
viator  centres  of  co-ordination.'''  It  is  still  a  mooted  question, 
whether  this  key-board  is  to  be  regarded  really  as  a  motor 
centre,  or  whether  it  only  excites  infracortical  motor  app>aratusei 
to  movement  througli  sensory  channels,  since  it  determines,  by 
means  of  previoiisly  registered  images,  merely  the  cliaract*?! 
of  the  movement,  in  accordance  with  the  purposes  of  tho  con- 
scious intelligence,  thus  playing  only  the  part  of  a  centre  of  cih 
ordination.  . 

There  can  be  no  doubt  that  sources  of  force  circulate  in  thfl 
cortex,  from  which  a  current  develops  itself  wliich  passes  centri- 
petally  through  the  fibres  of  the  pes  cruris  of  the  frontal  lobe, 
with  sufficient  power  to  set  in  motion  the  wheels  of  the  corjion 
striata,  medulla  oblojigata,  and  spinal  cord ;  in  this  sense  ibfl 
cortex  has  motor  power  and  is  a  motor  centre.  It  is  also  well 
established,  that  apparatuses  exist  in  the  cortex  by  means  of 
which  at  tlie  ver\'  outset  the  current  is  guided  to  its  proper  infra* 
cortical  distribution,  as  to  place  and  time,  and  in  this  sense  tha 
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cortex  is  a  centre  of  co-ordination.  Finally,  tliere  is  also  no 
doubt  that  these  apparatuses  for  regulating  the  details  of  motor 
distribution  are  likewise  tlie  same  wliidi  generate  the  previously 
registered  my\'eiuent-iniages,  and  hence  the  motor  will-centres 
represent  likewise  sensfjry  apparatuses.  The  entire  dispute,  to 
state  it  brietiy,  revolves  around  this  one  point — Can  the  cortex 
rightly  be  cansidered' as  a  moivr  centre  nho  upon  anatomical 
gronnds  f  Is  it  provided  with  any  apparatus — such,  for  exam- 
ple, as  the  so-called  motor  cdh,  that  are  found  in  the  more 
deeply  situated  motor  centres — not  only  for  regulating  the  infra- 
cortical  maddnery,  for  hastening,  retarding,  or  stopping  its 
action,  and  for  attaining  this  or  that  form  of  motion,  but  also 
for  the  generation  of  living,  active  force  i 

The  solution  of  this  question  is  beset  with  no  sliglit  diffi- 
cnlties,  because  it  is  impossible  in  the  cortex  to  distinguish 
exactly  between  centripetal  and  centrifugal  clkannels.  Hence,  it 
is  not  permissible  to  venture  straightway  upon  conclusions  as  to 
the  sensory  or  motor  character  of  collections  of  ganglia  drawn 
from  their  situation  upon  the  one  or  the  other  ti-ack,  as  one  can 

[in  the  spinal  cord,  the  medulla  oblongata,  and  even  lugher  up 

[in  the  cerebrum.  In  the  cortex,  which  represents  the  upper- 
most termination  and  point  of  rendezvous  of  the  nen-ons  system, 
all  tracks  unite  in  an  endlessly  intertwisted  tissue  of  numberless 
plexuses  of  ganglia,  and  the  determination  of  the  directions 
•whicli  they  pursue  is  perhaps  an  impossibility. 

We  can  pursue  various  methods  to  determine  whether  motor 

[cells  and  apparattises  exist  within  the  cortex,  which  fulfill 
Analogous  functions  to  those  of  the  infracortical  motor  nerve- 

I  cells  and  apparatuses. 

Firstly,  anatomy  may  succeed  in  finding  in  the  cortex,  and 
especially  in  those  portions  of  the  cortex  through  whicli  the  will 
sends  forth  its  motor  impulses,  nerve-cells  similarly  constructed 
to  those  which  are  found  in  the  more  deeply  situated  ganglia  of 
unmistakably  motor  character. 

Secondly,  comparative  anatomy  should  bestir  itself  to  find 
•ut  whether  the  development  of  certain  regions  of  the  cortex. 
and  especially  of  the  anterior,  stands  in  a  fixed  relation  to  the 
motor  eapticities  of  vertebrates. 
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Thirdly,  we  must  determine  by  means  of  exiJeriment  aod 
iliiiical  observation,  («)  wlietlier  the  irritation  of  certain  portions 
of  the  cortex  is  followed  by  movements  which  do  not  take  plact 
after  irritation  of  otlier  portions  of  the  cortex  and  brain ;  and  (ft) 
whether  the  absence  of  certain  portions  of  the  cortex  is  followed 
by  dprati^ement.s  of  motion,  which  can  only  be  explained  by  the 
lack  of  a  motor-impelling  power. 

We  shall  presently  learn  what  researches  in  this  direction 
have  yielded  np  to  the  present  time,  and  will  now  draw  attention 
to  two  points  only  ;  (1)  If  it  be  found  from  these  researches  that, 
as  was  already  rendered  probable  by  previous  considerations, 
sensory  functions  are  consummated  everywhere  in  the  cortex, 
it  is  not  thereby  proved  that  the  cortex  may  not  likewise  be 
provided  here  and  there,  and  especially  at  the  points  of  emission 
of  the  impulses  of  the  will,  with  especial  motor  apparatuses.  It 
seems  to  us  that  no  important  consideration  stands  in  the  way 
of  the  hypothesis,  that  in  those  layers  of  the  cortex  which  emit 
impulses,  both  motor  and  sensory  ganglion-cells  may  exist  and 
uuiy  he  connected  by  communicating  fibres.  (2)  Moreover,  we 
will  not  forget  that  each  act  of  the  vnll  is  not  only  positive,  but 
aliso  suppressed  motion.  The  excitutions  of  the  cort4:^x  which 
culminate  in  an  act  of  the  will  not  only  advance  downward  along 
the  channels  of  the  pes  cruris  as  an  impulse,  but  also  in  paths 
still  unknown,  acting  as  a  check.  It  is  perhaps  by  the  tracks 
of  the  tegmentum  eniris  that  these  inliibitory  currents  pass 
downward.  ^^ 

The  following,  then,  are  the  most  important  resnlts  of  our' 
latest  researches  into  the  localization  of  sensory  and  motor  func- 
tions in  tliB  cerebral  cortex  : 

1.  Anatoviy. — According  to  Betz,'  the  surface  of  the  cerebrum 
is  divided  by  the  fissure  of  Rolando  into  two  halves — an  anterior, 
in  which  large  pyramid-cells,  and  a  posterior,  in  which  layers 
of  nnclei  prevail,  so  that  an  analogy  makes  itself  manifest  with 
the  anterior  motor  and  posterior  sensory  tracts  of  the  gray  cen- 


'  lietz  in  Kiew,  Anivtom.  Nncbweia  zweier  O«hiruoeutrea.  Cc&Umlblatt  fOr  die  med. 
Wutwoadi.  1S74.  S.  S7U. 
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tral  substance  of  tlie  spinal  cord.  The  iinterior  edge  of  the 
lobulus  quatb-attis  (prsecuneus)  marks  the  border  of  the  division 
on  the  nu'dian  eurfacf,  as  do  the  fissures  of  Rolando  and  Sylvius 
on  the  outer  surface. 

Betz,  moreover,  discovered  still  within  the  anterior  region, 
precisely  in  situations  corresponding  to  Hitzig's  motor  <;eutre8,' 
in  the  fourth  layer  of  the  cortex,  extraordinarily  large  pyramid- 
cells  lying  together  in  heaps,  wliich  he  styles  giant  pyramids 
(Riesenpyraniideu) ;  these  present  themselves  nowhere  else,  and 
do  not  reach  their  full  development  till  after  birth. 

2.  Vompandlre  anatomy. — According  to  von  Gudden,'-  the 
frontal  brain  is  much  more  strongly  develojied  in  the  four-ff>oted 
perpetuum  mobile,  the  squirrel,  than  in  its  near  relative,  the 
quiet  nibbit. 

y.  Experiments  hy  exciiaiion. — a.  Xumerons  experiments 
first  undertaken  by  Fritsch  and  Ilitzig,  and  confirmed  by  others, 
establish  the  fact  that  it  is  possible  in  animals  to  set  in  motion 
specitied  groups  of  the  muscles  of  the  budy  by  galvanic  and 
faradic  excitation  of  spucitied  portions  of  the  frontal  region  of 
the  cerebral  surfact^ — for  example,  the  anterior  central  convolu- 
tion, especially  in  the  case  of  monkeys.  The  weaker  the  current 
one  uses,  the  more  circumscribed  seem  to  be  these  excitable  dis- 
tricts ;  with  strong,  widely  diffused  currents,  movements  can  be 
obtained  from  neighboring  districts  lying  behind  the  frontal 
region  (Feri-ier).  It  is  not  to  be  supposed,  indeed,  that  the  cortex 
itself  is  susceptible  to  electricity  (SchilT,  Eckhard,  Hermann,  et 
al.) ;  it  is  only  the  medullary  fibres  having  their  origin  in  the 
cortex  wliicli  are  irritated.  Eckhard  succeeded  in  tracing,  by 
making  a  series  of  horizontal  slices,  a  bundle  of  these  excitable 
medullary  fibres  (for  the  anterior  extremity)  as  far  as  the  corpus 
striatum.  It  is,  however,  thereby  rendered  very  probable  thai 
excitations  of  tJie  cortex  find  their  way  from  specifunl  points  tff 


'  In  man,  in  the  anterior  ceatral  convolution,  and  in  an  especial  lobe  first  named  by 
him,  on  the  median  surface,  exnctly  tu  front  of  the  lissure  of  Rolando,  the  lobalan 
paracentralis.  In  the  dog  the  giant  pyramids  lie  in  the  lobe  in  front  of  the  inilenA 
orucintos,  which  he  regards  sb  identical  with  the  anterior  central  convolntiou  in  man 
and  the  ape,  whilst  the  centml  cotivolutiomi  are  said  to  be  wanting  in  the  dog, 

'  CorreBpondeuxblatt  f.  Schweiz.  Aente.  1872.  No.  4. 
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the  frontal  reffion  through  specified  bundles  of  fibres  to  speciji 
groups  of  viuscle.s.^ 

h.  After  thej  discontinuance  of  the  electrical  irritation  of  the 
so-called  motor  cortical  districts,  the  movements  first  obtained 
repeat  themselves  everywhere,  or  only  at  certain  points,  as  sec- 
ondary movements,  which  sometimes  result  in  an  epileptiform 
Espasm  of  the  entire  muscular  system  of  the  body  (Fritsch  and 
llitzig).  Eckhard's  statement,'  that  it  is  never  possible  to  evoke 
such  spasms  from  the  posterior  surface  of  the  brain,  seems  to  us  of 
great  importance,  although  requiring  still  further  conJirmatioo. 
Tills  observation  reminds  one  of  "■cortical  epilepsy''  in  man. 
Circumscribed  irritation  of  the  brain  cortex,  by  tumors,  cysti- 
cerci,  intlammatory  processes,  etc.,  calls  forth  at  first  partial 
muscular  spasms  of  this  or  that  region  of  the  body,  which  may 
gnulually  iucr^ase  to  general  epileptic  attacks  with  unconscious- 
ness.' It  is  still  to  be  settled  more  exactly,  what  are  the  portions 
of  the  cortex  in  man  which,  when  subjected  to  limited  irritatioa, 
give  rise  to  spasms,  and  whether  especial  partial  forms  are 
attached  to  especial  localities. 

4.  Experiments  hy  mntilcUion. — Mutilation  of  the  cerebral 
cortex  in  the  rabbit,  cat,  and  dog,  producns  disturbances  in  sen- 
sation and  motion,  whether  procured  by  amputation,  by  circum- 
scribed  cauterization — by  the  admirable  method  of    Nothnagel 


rml\a       ' 


'  According  to  Bochefontaine  (Ooz.  m^d.  de  Pads,  1875  No,  52),  the  eieotrKml  iiri- 
tatiou  of  tho  ceDtres  of  llitzig  results  also  in  increased  secretion  of  the  aubmaxillaiT 
ealivary  glands,  contcaotion  of  the  iabestines,  the  bladder,  the  spleen,  expaiuioa  of  tlw 
pupils,  etc. 

*  Zeitscbrift  fur  Pujchiatrie.   Bd.  31.  Verbandlung  des  BQdweetdenteohen   Ve: 
am  3.  und  H.  Mai,  1874  cu  Hcppenheira. 

'Ever  since  ISlSl  Hugblings  Jaokaon  has  freqaently,  and  with  emphasis,  called  atteB' 
tion  to  the  different  forms  uf  "  unilateral  and  bilateral  discharg-ing  cramps,"  as  he  calls 
them.  I  have  myself  lately  observed  two  such  oases,  in  which  at  first  circumscribed 
twitcliings  of  the  0]>iK)eito  side,  and  later  universal  couvaUions,  acoompanied  in  the 
latter  case  by  unconsciousness,  were  contemporaneous  with  co/tical  lesions ;  there  v«te 
likuwiso  paralyses  of  the  opposite  side.  In  the  one  case  there  was  a  tumor  upon  the 
righh  parietal  Inbe  ;  in  the  other  caae  there  was  a  traumatic  hemorrhapo  softeoing  of 
the  left  third  frontal  convolution,  together  with  softening  of  the  temporal  lobe.  In 
this  cose  there  were  also  present  aphasia  and  hemiantestbesia  of  the  opposite  side  as  far 
upwanl  as  the  neck. 

Bemhard,  Samt,  Remak,  and  O-Uky,  have  published  similar  observations  lately. 
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in  the  latter  case,  or  by  washing  out,  by  means  of  a  stream  of 
water  introduced  through  holes  made  by  the  trepan,  the  jirotrud- 
iug  portions  of  brain-substance,  according  to  Goltz's  method. 

Tliesi,'  disturbances  are  partly  of  short  duration,  in  part  they 
last  for  months — whether  for  the  lifetime  is  still  to  be  established. 
These  hitter  we  will  call  permanent,  under  the  supposition  that 
they  never  entirely  disappear.  If  this  supposition  be  correct, 
we  must  attribute  these  disturbances  to  the  removal  of  a  func- 
tion absolutely  confined  to  the  portion  of  the  brain  taken  away. 

As  regards  the  temporary  removal  of  brain-functions  after 
mutilation  of  the  corte.x  {av  more  properly,  indeed,  in  the  exiwri- 
ments  of  Goltz,  of  one  of  the  hemispheres  Lllirnmantel]  deep 
down  in  tlie  white  substance),  this  condition  can  be  e.xplained 
partly,  though  not  entirely,  by  thfi  law  of  xuhslitntloii.  The 
substitution  is  possibly  a  double  one:  (1)  for  the  portion  of  the 
cortex  destroyed,  another  portion  in  the  same  or  in  the  opposite 
hemisphere  acts  vicariously,  this  new  portion  having  been  already 
trained  to  perform  the  other's  functions,  or  acquiring  the  neces- 
sary degree  of  training  after  the  injury.  One  is  rather  disjiosed 
to  consider  the  possibility  of  substitution  through  parts  of  the 
same  hemisphere  in  cases  of  slight  destruction,  and  through 
parts  of  the  opposite  hemisphere  in  very  extensive  ones.  (2;  The 
conducting  channels  are  so  constructed  tliat  the  excitation  of 
separated  portions  can  be  accomplished  through  by-ways  (anas- 
tomoses between  tibres  and  commissures),  so  soon  as  the  new 
path  has  been  sufficiently  travelled. 

Tlie  hypothesis  of  the  substitution  of  one  liemisphere  for  the 
other  does  not  suffice  for  all  functions,  as  Goltz,  for  instance,  has 
proved.'  AVere  thi.s  hypothesis  true,  a  symmetrical  injury  upon 
the  hitherto  undisturbed  half  of  the  brain  would  evoke  bilateral 
derangements,  when  a  mutilation  had  previously  been  consum- 
mated upon  the  first  half  and  the  derangements  had  subse- 
quently been  obviated  by  substitution.  But  this  does  not  occur. 
Goltz  mutilated  the  right  half  of  the  cerebrum  in  two  dogs  who 
had  recovered  from  a  mutilation  of  the  left  cerebrum.  Both  dogs 
limped  with  the  left  fore  foot,  revolved  towards  the  right,  and  fell 
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gently  upon  the  left  side,  whilst  after  the  tirat  opei-ation  all  these 
sy  111}  I  to  Ills  appeared  upon  the  opposite?  side.  We  must  therefore 
return  to  the  relative  autonomy  of  the  iufracortical  nerve-prov- 
iuces,  in  opposition  to  the  cortex  which  governs  them  aud  binds 
them  together  as  a  unit  from  above.  One  can  conceive  that  the 
funt'tions  oC  the  infracortical  organs  are  in  some  way  temporarily 
interfered  with  by  tlie  abhition  of  parts  of  the  cortex,  and  that  it 
is  not  at  all,  or  at  least  not  solely,  a  question  of  a  loss  of  cortical 
functions ;  the  infi-acortical provinces  resume  their  activity  so  soon 
as  the  inhibiting  power  diminishes  and  finally  vanishes  (Goltz). 

In  respect  to  the  disturbances  of  sensation,  which  arise  after 
mutilation  of  the  cortex  of  the  brain,  these  have  been  investi- 
gated with  great  exactitude  upon  dogs  by  Goltz.  They  occur 
both  as  derangements  in  touch  aud  in  the  susceptibility  to  pain 
o£  tlie  skin  and  as  derangements  of  vision,  aud  accoixiing  to 
Goltx  it  is  all  one  whether  the  excitable  zone  of  Hitzig  or  the 
posterior  regions  have  been  injured  ;  the  degree  of  derangement, 
however,  corresponds  to  the  extent  of  the  loss  of  substance.  The 
same  also  is  said  to  be  true  of  disturbances  of  motion,  which 
manifested  tlieniselves  after  extensive  mutilations  of  the  post«- 
rior  as  well  as  of  the  anterior  regions.' 

The  anaesthesia  of  the  skin  is  lasting,  although  it  can  be 
proved  later  only  l>y  means  of  the  more  delicate  tests.  The  same 
is  true  for  sight.  In  the  beginning,  dogs,  after  a  considerable 
mutilation  of  one  hemispliere,  are  always  blind  of  the  eye  of  the 
other  side ;  but  the  sight  returns  gradually  to  this  eye,  and  ther*> 
remain  behind  only  some  very  remarkable  disturbances  of  vision, 
which  can  be  demonstiated  only  with  delicate  tests.  If  we  con- 
fine those  animals  from  which  a  large  portion  of  the  surface  of 
a  hemispherf  has  been  removed,  it  matters  not  whether  from  in 

'  Very  diverse  from  thewi  ore  the  statements  of  Fcrrier  (Arch.  gen.  de  m^  1875.  p. 
608),  which  he  mode  in  the  Tmnaactiona  of  the  British  Med.  Association  at  Edinbaigh, 
1875,  as  to  the  reralto  of  hln  cxperimenta  on  mutilation  in  monkeys.  He  distinguiflha 
between  motor  and  Ncnsory  cortical  oentreH.  The  convolutions  bordering  on  the  fiamK 
of  Bylviufi  are,  according  to  hitn,  the  seat  of  lesions  in  paralysea  of  the  opposite  fide. 
The  destruction  of  the  frontal  regions  is  without  effect  upon  the  morements  guided  bj 
the  will,  but  it  afTeots  the  intelligence  ;  that  of  the  under  paft  of  the  temporo- 
sphenoidal  lobe  destroys  taste  ;  that  of  the  occipital  lobes  produces  a  cnodition  of 
deprcBaion  accompanied  by  refusal  of  uourishnaent  ^1^ 
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front  or  from  behind,  to  the  use  of  the  eye  upon  the  side  oppo- 
site to  the  injuriHi  hemisphere,  the  other  eye  having  been  de- 
stroyed,  they  are  still  able  to  avoid  obstacles  in  their  path,  but 
they  seem  to  have  lost  tlie  peiception  of  depth  :  they  walk  over 
the  side  of  a  table ;  they  no  longer  recognize  their  food,  except 
by  smell,  and  they  are  no  longer  frightened  by  the  sight  of 
things  ordinarily  causing  fear.  These  derangements  cannot  be 
explained  by  a  loss  of  intelligence,  which  still  exists  to  a  suffi- 
cient extent. 

Lussana  and  Lemoigne,  who  observed  the  same  thing  in 
mutilated  pigeonSj  explained  it  thus :  that  after  removal  of  the 
left  eye  and  cerebrum  the  still  remaining  right  eye  is  no  longer 
in  correspondence  with  the  still  remaining  right  half  of  the  cere- 
brum. The  animal  can  no  longer,  therefore,  as  they  maintain, 
experience  dread  at  the  appearance  of  threatening  forms.  On 
the  other  hand,  they  hold  that  the  connection  between  the  right 
eye  and  the  uninjured  mesencephalon  and  cerebellum  remains 
undisturbed,  and  the  central  organs  of  locomotion,  which  lie 
behind  the  cerebrnm,  are  uninjured,  and  are  properly  controlled 
by  the  impressions  which  they  receive  tlirough  the  uninjured 
eye.  This  explanation  seems  to  be  as  simple  as  it  is  correct 
in  the  case  of  pigeons ;  but  for  dogs,  Goltz  regards  it  as  insuf- 
ficient, since  in  these  each  hemisphere  ''seems"  to  be  in  con- 
nection with  each  eye.  He  therefore  attributes  tlie  disturb- 
ances to  a  loss  of  the  sense  of  color  and  of  place.  From  these 
experiments  it  seems  to  us  that  the  following  conclusion  may  be 
drawn :  thai  in  dogs  the  images  whkh  are  formed  in  the  sub- 
cortical regions  of  the  brain,  /rom  (he  impressi&ns  mud-e  upon 
on^  red/My  unite  with  the  rejrreseniations  corresponding  to  iheirh 
in  the  half  of  the  cerebrum  on  the  side  opposite  to  this  retina, 
and  thus  arrive  at  conscious  perception.  The  comprehension 
of  the  images  is  a  function  of  the  cerebral  cortex. 

As  for  the  derangements  of  motion  after  mutilation  of  the 
cerebral  cortex,  these  are  explicable  for  the  most  part  by  defi- 
cient co-ordination  consequent  upon  diminished  sensation.  After 
inconsiderable  losses  of  substance,  one  only  observes  transitory 
ataxic  disturbances.  After  more  extensive  injtiries,  however, 
there  come  next  pai-alyses  of  the  opposite  side,  which  soon  yield 
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to  symptoms  of  paretic  weakness  and  ataxia  (the  back  of  the  foot, 
e.  g.^  touches  the  tloor,  instead  of  the  ball  of  the  toes),  and  to 
circus  movements  (Reitbewegungen).  Finally,  there  remains  only 
an  entire  or  partial  loss  of  the  ability  to  use  the  fore  paw  for 
purposes  similar  to  those  for  which  man  uses  the  hand,  as  in 
"giving  the  paw/'  scratching  the  head,  taking  possession  of 
bones,  etc.  From  this  one  sees  that  the  automatic  or  machine- 
like  movements,  such  as  running,  are  restored ;  that  the  movf- 
ffients  acquired  hy  hiielUgence,  Jiowever^  are  perman^itly  lost, 
or  are  performed  with  greater  difficuUy. 

We  do  not  find  that  the  results  of  these  experiments  disprove 
the  presence  of  motor-cells  in  the  cortex,  a  thing  rendered  very 
probalile  by  the  anatomical  researches  of  Betz ;  on  the  other  hand, 
they  also  fail  to  prove  their  existence  in  this  region.  While  we 
have  learned  to  regard  the  cortex  as  an  organ  which  begets  in 
dogs  a  certain  class  of  movements,  namely  those  connected  with 
the  intelligence,  it  is  still  d  priori  probable,  from  analogy,  (hot  to 
it  belong  also  those  special  aiuttoviical  apparatuses  which  art 
present  in  all  other  motor  centres,  and  whic?i,  as  is  s^/pposed, 
in  the  form  of  so-called  motor  cells,  serve  to  cJiange  latent  el/uftk 
forees  (Spannkraefte)  into  actual  mechanical  power,  prodvcintj 
the  contraction  of  muscles  and  the  raising  of  weights.  Still  the 
ganglionic  arrangement  of  the  cortex  exhibits  much  that  is  pecu- 
liar in  contrast  to  other  centres ;  motor  cell  groups  octmpying 
entire  convolutions,  and  corresponding  in  any  degree  to  the 
motor  nuclei  of  the  oblongata  and  the  gniy  anterior  columns  of 
the  spinal  cord,  do  not  exist  in  the  cortex ;  in  this  sense  there  are 
no  purely  motor  convolutions.  Upoii  the  one  Itand,  the  cJtirfly 
motor  convolutions  or  centres  of  llitzig  seevi  to  interpose  in 
sensor//  processes,  whilst  on  tJie  other  a  portion  of  actual  p&uier, 
which,  in  the  form  of  will,  turns  the  motor  wlie^lSy  ^>ro6f^A/,v 
springs  from  the  sensory  districts  tf  the  cortex. 

It  has  l)een  very  properly  pointed  out  that  the  derangements 
of  motion,  after  ablation  of  the  cerebral  cortex  in  animals,  call  to 
mind  the  ataxias  and  paralyses  which  are  observed  in  the  pro- 
gressiva paralysis  from  cortical  atrophy  in  man.  Meynert  has 
also  n-p-atedly  laid  stress  upon  the  fact  that,  after  j-wiralytir 
insanity  with  delirium,  atrophy  of  the  frontal  lobes  is  the  chief 
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lesion.  It  has,  moreover,  been  long  known  that  extensive  lesions 
of  the  cerebral  cortex  result  in  paralyses  of  the  opposite  side, 
sometimes  of  a  temporary,  sometimes  of  a  permanent  character, 
and  it  seems  that  it  is  rather  rapidly  developed  lesions,  as,  e.  </., 
necrotic  and  hemorrhagic  softenings  of  the  posterior  frontal  and 
anterior  central  convolutions,  which  produce  such  paralyses. 
This  is,  however,  all  which  up  to  the  present  moment  we  are  at 
liberty  to  affirm  in  regard  to  the  localization  of  the  cortical  func- 
tions in  man,  and  with  the  manifold  difficulties  and  sources  of 
error  which  here  come  into  play,  it  is  impossible  as  yet  to  postu- 
late anything  more  definite  as  to  the  functional  capacities  of  indi- 
vidual cortical  regions.^  So  far,  the  greatest  advances  have  been 
made  towards  an  understanding  of  the  relations  in  which  the 
function  of  speech  stands  towards  the  divisions  of  the  cortex, 
and  upon  the  consideration  of  this  we  will  now  enter  moi-e 
closely. 


CHAPTER  XXn. 

The  Guiding  Principles  for  the  Localization  of  the  Cortical  Functions  of  Speech, 
and  the  Nature  of  these  Functions. — Experiments  touching  the  Cortical  Centre 
of  Movements  of  the  Mouth. — Clinical  DifScultiea  in  the  Localisation  of  the 
Functions  of  Speech  in  the  Cortex. — Necessity  of  the  Law  of  Bubstitution  for 
the  Explanation  of  Clinical  Experiences  as  to  the  Results  of  Circumacribed 
Removal  of  Cortical  Substance. 

Now  that  we  enter  upon  the  much  discussed  problem  of  the 
localization  of  the  cortical  functions  of  speech,  let  us  take  for  the 
solution  of  this  task  the  guiding  principles  from  the  results  men- 
tioned in  the  preceding  chapter. 

Our  previous  researches  have  shown  what  are  the  functions 
of  speech  belonging  to  the  cerebral  cortex.  We  found  that  only 
the  apparatuses  for  the  mechanical  consummation  and  connec- 


'  Compare  Siijnl,  Conoeming  atoxio  and  paralytic  derangements  of  motion  in  pro- 
greasive  paialyaia.  Arch.  f.  PBychiatrie.  Bd.  5.  S.  113.  t.~Mtynert.  Vierteljahrsohr.  f. 
Psychiatrie.  1867.  S.  16ft,  und  Arch.  f.  Psyrihiatrie.  Bd.  4.  S.  ^M.—DerrJutrilt,  Arch, 
fur  Psychiatrie.  Bd.  4.  S.  698.— JiiffU,  Zur  Pathologie  der  Rinde.  Ibidem.  Bd.  5.  S. 
201. 
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tion  of  the  movements  of  articulate  plionation  exist  in  the 
cortical  regions  of  the  bniin  ;  that  the  foriuation  of  syllables  and 
words,  however,  as  is  required  for  the  purposes  of  speech,  takes 
place  in  the  cortex.  Artioulation,  in  so  far  as  it  is  an  intellec- 
tual task,  must  be  reo;arded  as  a  cortical  function.  The  infracorti- 
ciil  apjKiratuses  for  articulation  simply  accomplish  the  formation 
and  union  of  sounds  in  that  strength,  rapidity,  and  sequence  in 
which  the  cortical  sound-keys  are  struck.  We  may  further  as- 
sume that  the  i>erception  uf  articulate  sounds  simply  as  phenom- 
ena of  noise,  or  of  te.xt-cliaracters  as  simple  optical  phenomena. 
takes  place  in  the  infracortical  regions  ;  whether,  however,  their 
recognition  as  acoustic  or  optical  images  of  this  or  that  character 
istic  form  is  completed  underneatli  the  cortex,  is  uncerta.in ;  in 
any  case,  though,  tlieir  comprehension,  that  is,  tlieir  union  with 
the  necessary  conceptions,  their  use  as  signs  for  tlie  expression 
of  the  thouglits,  takes  place  in  the  cortex.  Here  also  take  place 
the  processes  of  excitation,  by  means  of  which  a  word  as  au 
acoustic  or  optical  image  is  transferred  in  its  seiisoiy  sound- 
divisions  to  the  sound  key -board  (Lautclaviatur),  where  the 
word-text,  pivviously  transposed  into  the  note-text  of  remem- 
bered movement-images,  is  played  off.  Finally,  the  cortex  is 
the  secret  workshop  of  the  thoughts  ;  here  the  representations, 
as  they  develop  themselves  out  of  the  divers  sensory  and  motor 
operations  of  the  nervous  system,  are  conceived,  joined  together 
in  logical  membership,  and  by  means  of  especial  associatory 
processes  translated  into  giummatically  shaped  and  sj^ntactically 
constructed  woi-d-symbols,  which  then,  through  the  key -board, 
reach  motor  expression. 

It  is  almost  superfluous  to  remark  here  again,  that  we  must 
count  as  a  part  of  the  cortical  division,  which  has  to  perform 
these  important  services,  not  only  the  several  layers  of  gray 
substance  on  the  surface  of  the  hemispheres,  but  also  the  mas- 
sive fibrte  arcuatae  in  the  white  medullary  substance  of  the  hemi- 
spheres, which,  as  Meynert's  Association-System,  unite  together 
the  cortical  convolutions  of  different  regions,  The  fibrous  sys- 
tem of  the  corpus  callosum  also,  wliich  unites  the  cortical  convo- 
lutions of  both  hemispheres,  is  to  be  added  to  this  department. 

We  will  not  enter  with  high  soaring  expectations  upon  the 
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giant  task  of  tracing  np  to  this  or  tliat  portion  of  the  cortex, 
tlie  different  functions  of  speech  of  tlie  ctM<.'bnil  (■oii»:>x,  since 
we  have  discovered  liow  modest  is  the  result  whicli  previous 
scientific  investigation  of  the  functions  of  tlie  cortex  has  in 
general  attained  in  this  direction.  We  will  especially  turn  away 
with  a  smile  from  all  the  naive  attempts  to  locate  a  "  seat  of 
speech  "  in  this  or  that  convolution  of  t!ie  brain.  It  is  a  priori 
]»robable  that  an  enormous  association-tract  in  the  cortex  has 
been  assigned  to  speech,  even  tliougli  the  sound  key-board  may 
be  confined  to  the  anterior  cortical  regions,  through  wliich  the 
impulses  of  will  have  their  outlet,  since  it  (sjieech)  must  be 
bound  up  with  the  entire  ti-act  of  conscious  conceptions,  and 
this  indeed  stretches  across  the  entire  cortical  region.  Proliably 
the  entire  cortex  takes  part  in  thought,  although  the  individual 
conceptions  must  be  realized  throngli  the  intervention  of  differ- 
ent plexuses  of  cells,  according  to  the  sensory  sources  out  of 
which  they  are  formed.  We  must  not,  indeed,  so  regard  this 
localization  as  if  one  conception  were  bound  up  with  one  partic- 
ular point,  and  another  with  another,  or  as  if  one  cell  served 
only  for  this  and  for  no  other  conception.  We  may  assume 
that  the  functional  connections,  whose  excitations  are  transposed 
into  conceptions  of  this  or  that  class,  extend  over  wide  regions. 
Moreover,  the  simplest  abstraction  is  bound  up  with  numerous 
intuitions,  movements,  and  judgments  of  the  senses.  It  is  fur- 
ther very  probable  that  the  same  cell  can  enter  into  very  differ- 
ent connections,  and  aid  in  the  construciJon  of  different  concep- 
tions. The  cortex,  too,  is  the  very  organ  in  which,  after  an 
injury  to  its  substance,  the  endless  interlacing  of  the  channels 
contained  in  it  guai-antees  to  the  law  of  substitution  an  exten- 
sive, though  not  unlimited  application. 

For  all  those  who  do  not  hold  the  view  that  words  and 
thoughts  originate  from  sources  above  and  outside  the  nerve 
substance,  the  localization  of  the  functions  of  speech  in  portions 
of  the  cortex  follows  as  a  necessary  postulate  of  logic  ;  the 
reason  for  this  lying  in  .'le  fact  that,  after  circumscribed  injuries 
of  the  cortex,  sometimes  only  the  motor  word  with  its  image 
of  movement,  sometimes  only  the  sensory  vvord  as  a  representa- 
tion of  articulate  sound  or  of  writing  is  wanting,  and  sometimes 
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only  the  connection  between  a  word  and  its  »'onception  is  inter- 
nipted.  The  motor-formation  of  words  must  reach  compledoa 
by  other  channels  than  those  of  the  acoustic  and  optical  word- 
images,  and  tliese  by  still  others  than  those  of  conception.  Bat 
so  soon  as  we  atteniitt  to  designate  more  exactly  these  paths  by 
tlie  aid  of  clinical  experience,  we  are  brought  up  against  difficul- 
ties which  are  too  great  for  us.  We  are  speedily  led  to  the  con- 
clusion that  the  paths  of  speech  are  so  intertwined  with  each 
other  and  with  those  of  conception,  that  we  cannot  succeed  in 
disentangling  them  and  marking  down  the  separate  stations  of 
the  labyrinthine  way.  The  region  of  the  key-board  of  speech 
only  can  be  pretty  exactly  ascertained. 

Phijsiologk'al cxperi incut,  as  we  might  expect,  leaves  us  here 
in  the  lurch  ;  we  are  thrown  entirely  upon  clinical  observation. 
One  solitary  result  of  the  experiments  of  Hitzig  and  Ferrier  with 
electrical  irritation  is  of  significance  for  our  problem.  These 
investigators  assure  us  that  it  is  possible  to  evoke  movements  of 
the  mouth,  tongue,  and  jaws  in  dogs  and  monkeys,  bjr  placing 
the  electrodes  on  the  under  part  of  the  frontal  lobe,  at  the  point 
where  it  borders  on  the  fissure  of  Sylvius.  In  the  more  precise 
designation  of  the  place,  they  differ  somewhat  from  each  other, 
it  is  true.  Ilitzig  locates  his  motor  cortical  centre  for  the 
above-mentioned  muscular  regions  in  the  monkey  in  the  lowest 
part  of  the  anterior  centi-al  convolution,  whilst  Ferrier  places 
the  same  close  in  front  of  this,  in  a  region  corresponding  rather 
to  the  so-called  tract  of  Broca  in  man.  Ilitzig  found,  likewise, 
that  from  this  point  he  obtained  not  only  unilateral  movemeuts 
of  the  regions  of  the  mouth  on  the  opposite  side,  but  also 
bilateral.  It  appears,  tlierefore,  tliat  the  fibres  of  the  cortex 
leading  to  the  muscles  of  the  region  of  the  month  proceed 
from  the  designated  cortical  tiuct,  and  that  the  excitation  of  one 
hemisphere  suffices  to  throw  into  conti-action  the  muscles  of  the 
mouth.  The  results  of  this  experiment  coincide  with  a  fact-,  to 
which  we  shall  recur  more  in  detail  farther  on,  viz.,  that  in  man, 
in  the  great  majority  of  instances,  it  is  the  lesions  of  the  frontal 
and  insular  region,  and  especially  of  the  posterior  portion  of  the 
third  frontal  convolution  bordering  on  the  lower  part  of  the 
fissure  of  Sylvius,  the  region  of  Broca,  by  which  speech  is  much 
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fimerfered  with,  and  tlaat  lesiona  of  one  side  alone  suffice  to  pru- 
duce  such  effects. 

Tlie  difficulties  which  stand  in  the  way  of  the  localization  of 
lie  fiuK-tions  of  speech  in  the  cortex,  by  the  aid  of  clinical 

I  observation,  are  of  several  kinds. 
1.   The  coarse  tuidluiny  of  the  oorlex  is  a  science  qf  very 
recent  dale.     AU  of  the  older  observations  are  scarcely  available 
as  regards  anatomical  points,  and  are  generally  very  inlk'act. 
The  researches  of  Gratiolet  (1854)  first  clearly  establiahed  tbc  rclivtioiui  aa  to 
form  of  the  Burfucu  of  t!ic  human  cerebrum,  und  made  [)08aiblc  a  more  exact  topo- 
graphical dcscn)jtiun  of  its  lesions,  as  was  tlrst  curried  into  oxccutiiin  by  Broca 
(1881).    The  useful  little  monoj^raph  of  Eckcr '  makes  it  easy  to-day  for  any  one  to 
^_  accurately  designate  the  positiou  and  extent  of  cortical  injuries. 
^H       In  order  to  understand  liuw  Hujjcrflciully  localizatjona  are  recorded  even  in  the 
'       writings  of  the  best  of  tho  older  observer.^,  let  one  cast  a  glance  at  the  principal 
works  of  such  men  as  Bouillaud,  Lullemand,  and  Rostau,  to  whom,  notwithstand- 
ing, the  pathology  of  tlie  bruin  owes  so  much.     They  are  content  to  indicate  the 
I'cted  lobe  with  the  general  designation,  "  in  front,"  "  behind,"  "  in  the  middle," 
itc,  ami  with  an  equully  indefinite  apprcciutiiju  of  the  extent  of  the  lesion.     One 
dum  learns  whether  the  cortex  or  the  white  medulla,  the  corpus  sti'iatum,  ccn- 
Iruni  semiovole,  etc.,  was  the  seat  of  the  lesion.     Andral  and  Dunind-Fardel  are 
indeed  more  exact,  although  they  seldom  reach  our  present  topofjrapliical  rei[uirc- 
nient«,  and  never  in  the  cortex.      Even  so  great  an  anatomical  authority  as  Cru- 
yeilhier  gives  an  incorrect  description  of  an  injured  brain,  as  a  reference  to  his  ac- 
oompanying  admirable  plate  shows  fcoiiipare  Cliu;).   XXIIL).     Laborde*  remarks, 
ia   a  work  published  in  18fl0,  that,  according    to   his  belief,  his  predecessors  had 
overlooked  the  frequent  simultaneous  occurrence  of  points  of  softening  in  the  cortex 
and  coqius  striatum,  only  because  in  examining  the  brain  they  bad  made  too  hasty 
and  too  few  sections ;  but  his  own  specifications  of  locality  are  eqitally  unsatis- 
factory. 

An  anecdote  which  Broca'  relates  is  very  instructive.  One  day  Duchcnne 
informed  hira  that  Trousseau  had  found  the  region  of  Broea  uninjured  in  a  man 
ho  suffered  witii  aphasia.  Immedintely  Broca  repaired  to  the  Uotel-Dicu,  and 
discovered  that  Trousseau  Imd  overlooked  ii  softening  of  this  tract,  whici  existed 
near  one  of  the  parietal  and  island  convolutions.  Wlum  a  man  so  conscientious  na 
Trousseau  allowed  himself  to  l>e  guilty  of  such  an  oversight,  in  the  midst  of  the 
dispute  over  Broca's  hypothesis,  and  after  Broca  had  insisted  with  the  utmost  vigor 


'  Die  Himwindmigcn  dea  Menschen  tt  s.  w.    Braunschweig,  1869. 
'  Le  ramoLlii»eineat  et  la  uong'estion  du  oerveau,  etu.    Paris,  1860. 
'  Ballotin  (!e  la  hoc  d'anthropologie.    1863.    p.  201. 
VOL.  XIV.— 4(1 
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upon  the  neccaeity  for  an  exact  detcnninatiou  o{  locality,  wiiAt  ars  we   m  expect 

from  the  great  mass  of  ordinary  observers ! 

The  records  of  casea  which  Batciniin  collected  together  from  almost  the  entiiv 
literature  of  educated  coaatrica,  in  his  monograph  "  On  Aphasia,"  published  ia 
1809,  allows  in  im  astounding  manner  how  badlr  the  material  bearing  u{>ou  dlatiirb- 
auces  of  speech  had  been  dealt  with  up  to  that  time,  from  an  onutomical,  and,  oar 
fortunately,  ulso  from  a  clinical  point  of  view. 

2.  Just  as  little  can  critics  profess  to  be  content  with  the 
dest'iipti^ii  «.if  dt-raugements  of  sjwecli  by  most  of  the  older  and 
nuDij'  of  the  more  recent  obs«*rvers.  If  anywhere,  tht-n  here 
Bhoiild  obtain  the  saying  of  Morgagni,  that  one  should  weigh 
and  not  count  cases. 

In  the  older  observations,  stammering  and  stuttering  are  not  onc«  di 
(conijiare  Cliap.  XXXIV.).  Duchenne  first  sketchefl  out  a  more  exact  delineatii 
distur))iinces  of  speech  in  bulbar  paralysis  (IsOO).  A  year  later,  1861,  Brocafinij 
cUarueterizud  aphastc  disturbances  of  ibe  cortex  in  two  admirably  described  a 
for  which  ho  p^opo^»ed  the  term  "  Aphomia,"  which  was  excliaQ^rcd  bj  Troi 
for  the  now  commonly  used  "  Aphasia."  '  Trousseau  afterwards  distinguiahed 
exactly  between  »j>hasia  and  other  forms  of  deranged  speech.  Leydcn,  in  I 
first  ccjntrusted  aphasia  with  anarthria.  Williaui  Ogle,  in  the  sarnc  year,  made  • 
distinction  between  ataxic  and  amnesic  aphasia.  Bteinthal  (1871)  separated  the  syn- 
tactical derjinifemcnts  of  s|>ccch,  under  the  name  of  akatnphasia,  from  these  otb^r 
two  forms  uf  diTiiugcd  word- formation.  How  carelessly  one  rushed  at  the  dt«a- 
nosis  of  aphasia,  and  that  not  long  ago,  apiuare  from  a  remark  uf  John  Ogle.'  thai 
some  one  bad  brought  a  patient  to  him  as  aphosic  who  spoke  indistinctly  on 
account  of  an  absence  of  the  tongue ! 

3.  It  is  by  no  means  always  easy  to  carefully  establish,  accord- 
ing to  symptoms,  the  category  of  any  given  affection  of  speech, 

and  to  ascertain  alwsiys  what  form  of  dumbness  one  has  befnr*> 
one,  whether  one  of  difficult  and  altered  speech,  or  of  iini)e<led 
conipreliension  of  spetM:h. 

IVTiat  diffit'ulttcs  may  we  not  hare  simply  to  establish  whether  a  man  oannot  or 
will  not  speak  i  Wliy  an  indiridual  does  not  attend  to  conversation  ?  Whetlu-r 
he  does  not  hear  it  or  will  not  hear  it  ?  Whether  he  does  not  understand  the  w«n3« 
on  account  of  weakened  intelligence,  or  on  account  of  absence  of  uiind,  or  beeais' 
he  no  longer  recognises  the  word-images  ?    Wliether  he  mutilates  the  words,  and. 


'  Aeeordinf;  to  the  anggeiition  of  the  learned  Greek  scholar,  Kriaaphia,  made  up  of  i 

privative,  and  ^durn,  speech. 
'Lauoct    1863.    March  21. 
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stamiuering,  distorts  the  sounds  on  account  of  bad  truining,  on  account  of  con- 
gunital  dcfectivu  develojimeut  or  paralysis  of  the  tougue,  and  the  like  ?  Wo  have 
already  previously  demonstrated  bow  difticult  it  often  is  to  be  sure  of  the  milder 
rorms  of  |)arc8ia  of  the  tongue,  lips,  and  palate  t 

4.  Under  such  circumstances,  one  can  readily  appreciate  liow 
little  aid  we  shall  dfriw,  in  our  task,  from  using  the  statistical 
method.  Single  obsen-ationa  cran  outweigh  whole  tables,  partly 
on  aci^onnt  of  their  extreme  exactness,  and  ]tartly  on  account  of 
their  inherent  force  of  demonstration.  This  inherent  worth  is 
shown  by  different  factors.  The  more  sharply  a  lesion  is  con- 
iimd  to  one  spot,  the  more  quickly  and  completely  also  does 
the  structure  of  the  affected  spot  become  injured  thereby ;  the 
healtliier  the  individual  waa  previously,  and  the  more  sudden, 
the  more  marked,  the  more  lasting  the  subsequent  derangement 
of  speech,  with  just  so  much  greater  certainty  may  we  deduct* 
the  diaturbance  from  the  lesion  of  the  affected  spi>t 

There  are  many  persona,  and  especially  the  debilitated  and  nervous,  who  require 
but  a  slight  di.stiirhing  force  to  render  them  speechless  for  n  shortor,  and,  indeed, 
in  suiue  iastanccs,  for  a  longer  time.  An  excitement  of  (he  feeling»,  a  moral  shock, 
a  riuh  of  blood  to  the  head,  a  rapid1y-devclo]>cd  ischtemia  of  the  brain,  such  as 
easily  occur  in  affections  of  the  heart  and  scleroscfl  uf  the  arteries,  suffice  to  bring 
about  in  such  people  dysarthric,  dysphiusic,  or  dyslogic  disturbances,  t^liuuld  a  cir- 
cumscribed coarser  lesion  be  present  at  the  same  time  in  such  a  case,  one  might 
readily  commit  tlie  error  of  ascribing  to  it  the  disturbance  of  speech,  although  this 
perhaps  originated  in  the  congestion  or  iscbi«mi.'i  of  other  parts. 

5.  Those  factors  which  establish  the  intrin.sic  value  of  a  case 
are  met  with,  in  the  different  morbid  processes  which  lead  to  the 
destruction  of  portions  of  the  cortex,  in  very  unequal  ratio. 
Referring  to  the  jHwiously  menti(3in'd  (p.  G81)  con.sideiiitions  on 
this  point,  we  will  now  only  rcnuirk  that  by  far  the  most  A'alu- 
able  material  for  clinitral  stud}''  is  afforded:  (I)  by  ■iievroUc  so/t- 
euinrjy  especially  as  a  result  of  Hm?  closure  of  small  terminal 
arteries  by  embolism  or  throraltosis;  ("J)  by  in^juriea  which  pene- 
trate only  the  subrftance  of  the  cortex,  the  direction  and  extent 
of  which  can  be  exactly  determined.  These  latter  are  especially 
adajJted  to  elu(>idate  the  iiufnediate  consequences  of  a  circum- 
scribed interruption  and  irritation  of  the  cortical  tracks.     Points 

;  of  softening  afford  the  best  opportunity  of  ascertaining  tlte  more 
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permanent  sequences  of  the  removal  of  a  portion  of  the  cortex. 

HemoTThar/ic  fnci  and  abscesses  stand  in  the  second  rank.  For 
reasons  alix-ady  stati'd,  observations  on  tumors  and  scleroses  of 
the  cdrtex  are  to  be  used  with  tlie  greatest  caution. 

6.  T?ie  si/mpfmns  wliioh  follow,  either  temporarily  or  perma- 
nently, a  lesion  of  the  cortex  are  at  tiTnes pJieiiainenu  of  stimula- 
tion, at  times  those  of  ■paralysis. 

In  regard  to  the  phenomeTut  of  stimulation,  we  mast  not  for- 
g(^t  that  thoy  can  be  evoked  by  irradiation  and  retlex  action  from 
distant  organs,  with  which  the  portion  of  the  cortex  is  con- 
nected ;  their  local  interpretation  is  therefore  always  difficult. 
This  is  true,  e.  //,,  for  tlie  plienomenon  of  stuttering,  which  has 
been  observed,  among  other  things,  in  the  limited  encephalitis  of 
the  pusterior  districts  of  the  cortex.  It  does  not  show  that  here, 
posteriorly,  motor  districts  were  directly  involved  in  the  disease. 

If  a  function  is  only  temporarily  wanting,  in  cases  of  paraly- 
sis, we  are  still  not  justiticd  in  ascribing  this  function  to  tht* 
injured  or  destroyed  portion  of  the  (!ortex,  since  its  absence  may 
also  possibly  be  explained  as  an  inhibitory  phenomenon  due  to 
irritation,  in  the  sense  used  by  Goltz.  This  comes  into  considera- 
tion, namely,  in  eases  of  injury  to  the  brain  and  intlaniraatory 
deposits  ;  less  so  in  the  necroses  due  to  thrombosis.  Tlie  perma- 
nent cutting  off  or  disturbance  of  a  fuiictiou  is,  on  the  other  hand, 
to  be  referred  with  certainty  to  (lie  ]K)rtion  of  tlie  cortex  ab- 
stracted. If  we  see  the  ;?ame  demngemt-nt  of  function,  after 
destruction  of  a  portion  of  the  cortex,  result  in  one  case  as  a 
tcmjMjrary  thing,  in  nnother  permanently,  we  may  then  assume 
that  this  jiuit  is,  indeed,  entrusted  in  some  degree  with  the  affect- 
ed fnnction  ;  that,  liowever,  an  accomnujdatiun  could  only  be 
brought  about  in  the  last,  and  not  in  the  first  case,  by  means  of 
8ubstituti(m.  Without  this  hypothesis  it  is  incomprehensible 
why  lesions  of  oul-  and  tlie  same  cortical  division  are  followed, 
perhaps  in  tliree  consecutive  cases,  by  permanent  disturbances  of 
function  of  the  same  nature,  and  then  in  four  or  live  cases  by 
only  temporary  ones.  Since  it  is  not  possible  to  explain  dys- 
phasic  disturbances  by  a  resumption  of  the  function  of  infracor 
tical  organs,  as  is  permissible  for  certain  locomotor  functions, 
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there  remains  no  other  resource  for  ua  but  the  supposition  tltat 
in  these  cases  the  vicarious  activity  takes  place  through  preserved 
portions  of  the  cortex,  either  in  districts  of  tlie  same  hemisphere 
with  the  requisite  connections,  or  in  8ymmetrica,l  regions  of  tlie 
other  hemisphere. 

It  was  noticed  even  hy  Broca  that  the  extent  of  the  lesion  of  a 
convolution  stands  in  no  Hxed  relation  to  the  extent  of  the  con- 
sequent aphasic  disturbance.  We  also  sometimes  see  incon- 
eiderable  mutilations  of  a  certain  tract  injure  a  given  function 
permanentl}',  and,  again,  for  only  a  short  time.  The  reason  of 
this  is  still  entirely  obscure.  There  are.  perhaps,  in  every  district 
especially  important  points  of  union  of  the  cortical  paths  for 
which  a  substitute  is  more  difficult  than  for  other  points.  Great 
individual  differences  also  exist  in  the  anatomical  disposition  of 
the  cortical  paths,  as  Flechsig  proved  for  the  paths  in  the  spinal 
cord. 


CHAPTER  XXITL 


Literature  of  the  Localization  of  Speech. — Gall. — Bouillaud.— Marc  Dax. — Broca. 
— Formulttrisuition  of  the  Questions  to  he  asked  at  this  Point. — Does  the  Entire 
Destniclian  of  the  Two  Anterior  Lobe's  cause  Lowt*  of  Speech  i — Do  Aphusic 
Diftturlmnces  originate  only  in  Lesions  of  the  Anterior  Lobes,  and  especially  of 
the  Anterior  Hemispheres  proper? — Do  Aphasic  Derangements  occur  only,  or 
even  principally,  in  Lesions  of  the  Left  Cerebral  Ileniispbcre  J — Do  Lesions  of 
the  Left  Anterior  Lohc  lead  more  frequently  to  Aphnsic  suid  Mingled  Auurthric 
and  Aphusic  Disturbances  than  those  of  other  Portions  of  the  Brain? — What 
Region  of  the  Left  Anterior  Lobe  do  we  find  oftcncst  Injured  in  Aphnsic  De- 
rangements?— Does  the  unusually  frr-quent  ConcuiTenci;  of  such  Derangements 
with  B  Lesion  of  the  I^cft  Island  Region  Ijcar  any  Rcliition  to  the  great  Fre- 
quency of  Left-aided  Embolic  Softenings?— Is  the  Third  Frontal  foiivolution 
of  Vital  Importance  for  Sj^ecch  ? — What  is  the  Basis  of  the  Pre-eminence  of  tbc 
Left  over  the  Right  Hemisphere  in  Speech? — Broca's  Theory. — Causes  of  the 
Predominating  Use  of  the  Right  Hand.— Can  one  distinguish,  within  the  Cor- 
tical Region  of  Speech,  Centres  for  the  Motor  Cu-ordioation  of  Words  and 
Acoustic  Word-Images  ? 

Tile  litt^rature  of  the  localization  of  speech  is  associated 
mainly  with  the  names  of  Gall,  Bouillaud,  Marc  Dax.  and 
Broca. 


Ti6 
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Gall  is  the  proper  father  of  this  idea.      He   distinguist 
between  "word-seufic''  and  ^^  speer/t-,<tefLse,''  and  ivferretl  ih*-^ 
capacities  to  tlie  frontal  lobes  behind  and  above  the  oi-bits. 

His  pupil,  Boailhiud,  deduced  speech  fi-ora  two  elementary 
processes  connected  witli  t  h»<  bniin :  the  formation  of  the  in- 
ternal words  as  symbols  of  thougliL  with  the  memory  of  words, 
and  the  formation  of  external  words.  Tiie  latter,  he  maintained, 
is  governed  hy  an  especial  co-ordinating  principle.  This  **prin- 
cipe  legishdt'itr  tie  la  parole^''  he  located  in  the  anterior  lobes 
of  the  brain,  /.  ^'^,  iu  the  divisions  of  the  cerebrum  ovt-r  tin 
fissure  of  Sylvius  and  in  front  of  that  of  Rolando.' 

Marc  Dax  recognized  the  strikingly  frequent  concurrence  of 
deningHments  of  speech  with  lesions  of  the  left  cerebral  bemi- 
sy)here. 

Broca  confirmed  this,  and  referred  the  remarkable  fact  to  Ibe 
same  causes  which  make  most  nu'n  right-handed,  viz.,  that  they 
jvreferably  use  the  left  cerebral  hemisphere  in  the  more  delicate 
tasks.  At  the  same  time  lie  ascribixl  an  im])ortant  role  to  the 
tliird  frontal  convohition,  and  especially  to  the  posterior  third  of 
tlif  s;nn«\  in  the  }>ower  of  articulate  speecli.  >[<>st  people — all 
right -liauded  people,  exercise  only  the  left  third  frontal  convolu- 
tion in  speech. 

Gall  has  the  great  merit  of  haTing  introduced  the  method  of  disaecttng  tfar 
brnta  from  below  upward,  of  having  recognised  the  continuous  medullary  •tniiNi* 
of  the  brnin,  and  of  having  traced  them  from  the  spinal  curd  below  up  to  lixsr 
radiation  in  the  cerebral  cortex.  Tins  furnished,  therefore,  the  necessary  anatoni- 
cal  fuundattun  for  the  locAlization  of  bruiu- functions:  the  connectioiL,  namely,  of 
the  ganglionic  ccntrid  mosses  of  the  brain,  by  nieuns  of  isolated  bands  of  fibres,  ob 
the  one  side  witli  the  senses,  and  on  tlie  other,  with  the  movable  members  of  tbn 
body  !  '  The  word-senat!  is,  according  to  Gall,  merely  au  t-speciul  memory  for  words, 
which  ia  independent  of  the  intelligence,  as  the  case  of  that  child  proves,  who  it 
the  age  of  fire  years  learned  by  heart  all  the  fables  of  Lafontaine,  and  afterward* 
still  a  whole  volume  of  the  "Coura  dc  MathCmiitique"  of  Dezout. 

Different  from  this,  according  to  Gall,  is  the  »p«ech-»en*«,  the  phUoloyieai  taUnt, 

'  That  is,  not  merely  in  the  cortex !  Troumeau  reckons,  among  the  deeper  portiaH  of 
the  brain,  the  anterior  half  of  the  island  and  the  oorpaa  Btxiatum  as  a  part  of  tile  Bt- 
terior  lobe. 

*  Ga/tet  dpvnheimy  Aoatomie  et  physiologie  du  sytdme  nervenx.  Vol  I.-IV. 
1810-1810. 
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the  ability  to  investigate  the  genius  of  languages.  In  the  preface  to  his  great 
work  be  relates  in  detail  how  he  was  struck,  even  as  a  schuol-boy,  with  the  varjiug 
mentiil  gifts  of  his  fcllow-sicliolars,  aud  especially  with  the  concurrence  of  lai'ge 
>turing  cyea  (goggle-eyes)  with  the  ability  to  commit  things  to  memory.  By  thia 
observation  be  wus  conducted,  as  he  declares,  to  his  brain-studies — which  form  an 

I  vpoch — and,  unfortunately,  also  to  hia  great  errors  In  phrenology  and  cnuiioscupy. 
(ioggle-eyes,  he  declared,  indicate  word-sense,  *'  Schlappaugen  " — that  is,  downward 
|)rojecting  eyes  (yeux  (lochelfs),  siHri-ch -sense. 

*  Thomiis  Hood  published  in  the  Phrenological  Transactions,  Vol.  IIL,  of  the  year 
1822,  the  first  case  of  aphasia  more  ciirefully  described  and  illustrated  by  an  &u- 
tiipsy  ;   there  Was  a  lefiioa  of  the  left  frontal  IoIh;, 

Bouillaud's  doctrines  have  been  presented  in  his  well-known  work  upon  cea-bral 
inflammation,'  in  an  especial  treatise  (Ib^S},'  and  in  several  very  lively  and  often 
hotly  contest<'d  debates  before  the  Paris  Academy  of  Medicine.'  lie  also  made 
experiments  upon  animals  us  to  the  functions  of  the  cerebrum,  in  order  to  support 
Ijis  statements.*     lie  collected  gradually  iiioro  than  five  hundred  cases  of  his  own 

I  and  others,  very  few  only  of  which,  however,  respond  to  critical  demands.  Bouil- 
laud  properly  distinguishes  the  movements  of  the  tongue  as  an  instrument  of 
speech  from  its  movements  for  other  purposes  of  the  will,  and  the  speech  paralysis 

I  of  the  tongue  from  its  other  forma  of  paralysis.  Douillaud  did  not  succeed  in 
gaining  the  assent  of  a  Lalleraand,  Andral.  Cruveilhier,  Trousseau,  and  other 
celebrated  contemporaries,  to  the  localization  of  liis  "  principe  l^gitilateur  de  la 
parole"  in  the  frontal  lobea.  The  chief  objection  which  was  made  to  it  was  that 
the  power  of  speech  bad  been  preserved  after  supposed  total  destruction  of  both 
anterior  lobes.  On  that  account  Bouillaud  offered  a  prize  of  500  frcs,  for  whoever 
rhutild  authenticate  such  a  case.  He  never  would  acknowledge  that  it  had  ever 
been  observed. 

Marc  Dax,  a  physician  of  Sommifires  (Gard),  delivered  (1S30)  to  the  meeting  of 
physicians  at  Montpellier  an  essay,  which,  in  spite  of  its  surprising  contents,  long 
remained  unnoticed.' 

He  had,  in  every  case  of  hemiplegia  with  implication  of  speech,  since  1800, 
found  the  paralysis  always  on  the  right  side  and  the  cerebral  lesion  on  the  left; 
if  the  lesion  existed  on  tlie  right  side,  then  speech  was  not  affected.  He  collected 
a  quantity  of  observations  from  the  literature  of  the  subject,  which  seemed  to  him 


■  BoviBaud,  Traits  de  I'eno^phalite.  Paris,  ISSS.  p.  157  iieq. 

>  Recherches  cliniques  propre«  &  ddmontrer  que  la  perte  de  la  parole  coirespond  & 
'  la  Ids'on  des  lobules  ant^rients  du  cervean,  et  &  confirmor  I'opinion  de  Mr.  Gall  wax  lo 
siege  de  I'organe  du  langage  articulO.   Arch,  de  Med.   182o. 

*  Bulletin  do  I'Acoti  de  Med.  ISW.  T.  IV.  p.  283-328.  Ibidem.  1848.  T.  XIII.  p. 
«5«0-77n.   Ibidem.  IWU-do.  T.  XXX.  p.  575  seq. 

*  M'tf/fiulU.  Joum.  de  physiol.  exp6r.  et  pathol.  T.  X.  1830.  p.  3«. 

*  Jf.  Dax,  Ldaiona  de  la  moiti6  gauche  de  Tenc^'phale,  coincidant  avec  I'oubli  des 
signes  de  la  penaSe.  1838.  Published  in  the  Gaz.  Hebdom.  1805,  Apr.  No.  17. 
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to  cstaMish  tlic  coincidence  as  a  law.  Tliis  treatise  first  excited  attention  when 
Dax,  the  SOD,  laid  hcfure  the  Academy  in  1863  an  essay,'  in  which — rcf erring  to 
Ilia  father's  paper,  and  to  140  cases,  most  of  which  occurred  in  the  practice  of 
otlii.-rei — he  pustulated  the  constant  concurrence  of  disturliances  of  spcecli  witli 
lesions  of  the  li^fl  hemisphere.  The  reporter  Leiut  disposed  of  the  subject  smunu 
rily  with  a  few  contemptuously  discouraging  words,  and  declared  all  attempts  to 
localize  speech  to  be  simiily  "  Phruaology,"  which  hu  had  previously  branded  ia 
two  brochures  as  a  "  pseudo-science." 

Tliis  gave  Bouillaud  occasion  to  enter  the  lists,  not  for  the  support  of  tbo 
exaggerated  and  therefore  false  statement  uf  O.  Dax,  but  for  the  locslizatiaB  of 
the  power  of  speech  in  genenil,  wliich  led  to  one  of  the  longest  and  moat  impoit- 
ant  discussions  ever  held  upon  this  subject. 

Broca,  previously  an  opponent  of  Bouillnud's  localization  of  the  power  of  ar- 
ticulate speech,  caine  forwiird  (1801 ')  with  a  dogma  which  excited  universal  atten- 
tion, and  which  ridopteil  tlic  liyjiothesis  of  Bouitliiud  and  marked  its  outlines  morr 
precisely  ;  "The  integrity  of  the  left  third  frontal  convolution,  and  perhaps  also  of 
the  second,  is  essential  for  the  development  of  the  power  of  articulate  speech."  Hit 
pr()[>osition  was  supported  by  two  cases,  both  carefully  observed,  and  minutely 
analyzed. 

In  the  next  two  years  the  Paris  doctors,  at  the  autopsies  of  all  apha«c  perMuis. 
to  which  Brocii  was  invitrd,'  out  of  fifteen  cases  found  fourteen  times  lesions  caiu- 
ing  destruction  in  the  i>o»terior  third  of  the  left  third  frontal  convolutioa.  In  all 
Ihfse  cases  the  lesion  was  not  confined  to  this  region;  there  were  always  still  other 
neighboring  portions  simultaneously  affected,  sometimes  these,  sometimes  those. 
and  in  differi-nt  degrees;  l)ut  as  to  the  one  y>oint  in  question,  they  all  coincided- 
Thcy  seemed,  therefore,  to  render  it  necessarj"  that  we  should  regard  the  posterior 
third  of  the  left  third  frontal  convolution,  which  has  since  been  designated  as  lA' 
region  of  Broea,  as  the  portion  of  this  convolution  essential  to  articulation.  Only 
in  one  case  (Charcot's *),  Broca  found  nothing  in  the  left  third  frontal  convolutioa 
except  an  uuimportunt  alteration  in  llic  form  of  a  fatty  degeneration  of  the  capil 
laries,  whilst  tlic  left  temporal  lobe  and  the  left  island  were  extenuvely  destroyed 
by  nnisses  of  softening.  ' 

On  top  of  this  ciime  an  observation  of  Parrot'o,'  which  seemed  especially  suited 
to  jvlacc  in  a  clear  liglit  the  great  significance  of  the  left  third  frontal  convolution 
Contrasted  with  the  right.     In  the  case  of  a  woman,  afflicted  since  childhood  with 


'  Observations  tcndant  d.  prouver  la  coincidence  oonstante  de«  derangements  de  U 
parole  avec  nne  lesion  de  rhemisph^re  gauohe  du  cerveau.  Bull,  de  I'acad.  denied 
1884-«r>.  T.  XXX.  p.  173. 

'  Snr  le  siege  <^e  la  faculty  du  langage  arttoule,  avec  deux  observations  d'aphtow 
(parte  de  la  parole).  Bull,  de  la  soc.  anat  T.  VI.  Aoftt,  18G1. 

>  Bemar(|ues  sur  le  si^,  le  dia^ostio,  et  la  uatnre  de  I'apb£mie.  BnlL  de  la  soc 
anat.  JuUlct.  1803. 

*  Qaz.  bcbdom.  1868.  p.  478.  *  Bnca,  1.  c.  JuUlet,  1863w 


LOCALIZATION   OF  THE   POWEK  OF  SFEKCH. 


739 


a  coDtraction  of  tho  left  arm,  tvhoae  speech  was  unclianged,  the  right  third  frontal 
conrolation  with  the  island  was  found  di'stroyed. 

Next,'  Broca  proposed  a  hyjwthtsis  for  the  explnniition  of  this  superiority  of 
the  left  hemisphere;  he  attributed  it  to  the  predoniinating  use  O'f  the  riglit  liand 
by  tlie  niiijority  of  people,  mid  on  Uiis  basis  fXi>liiint'd  tlie  cnses  in  which,  with 
coDgenitHl  absence  of  the  left  third  frtmtal  convoliiti(in,  speech  wus  still  ac(juired. 
Such  a  Case,  observed  by  Moreuu  (\n  Tours),  waa  coininunicated  by  himself.  A  |)€r- 
Bon  forty-seven  years  of  ugt;,  from  earhest  childhood  an  epileptic,  Icarued  to  si>cak, 
to  read,  and  to  sew  with  the  left  linod,  althougli  the  entire  left  first  primitive  con- 
Tolution  which  surrotinds  the  fissure  of  Sylvius  was  wanting.  She  knew  how  to 
expre!i!«  her  ideas  very  well.  This  iierson  was  forced  to  exercise  the  right  cerebral 
hemisphere  in  aewing  and  speaking,  bccaufi-o  the  left  was  not  available  therefor  on 
account  uf  the  absence  of  the  first  primitive  eonvohitton.  Tlie  ability  to  learn  to 
apeak  i.s  thvreforc,  according  to  Hroca,  de[ieadent  upon  the  integrity  of  one  at 
least  of  tho  third  frontal  coavoluti'ins.  Most  people  exercise  only  the  left  third 
frontal  convolution  for  this  puq)oae. 

Thf  questions  wliicli  were  debated  by  BouilIaud»  Dax,  and 
Broca,  we  will  now  strive  to  formulate  separately  and  to  answer. 

1.  Does  tJie  entire  destruHlon  of  both  anterior  lobe^  entail 

tlif  Joss  of  the  powff  of  ,speec7t  f 

The  error  of  Boiiillaud's  views  would  be  immediately  proved, 
did  observations  exist  in  which  both  the  anterior  lobes 'have 
been  entirely  destroyed  without  loss  of  speech.  A  well  estab- 
lished case  of  this  kind  would  be  positive  proof  that  speech  is 
not  limited  to  the  anterior  lobes.  By  such  a  case  Broca" a  the- 
ory would  likewise  be  upset,  according  to  which  articulate 
speech  is  only  possible  where  at  least  one  of  the  two  third  con- 
volutions of  the  brain  remains  uninjured. 

So  far  as  we  have  succeeded  in  searching  the  literature, 
tlu'Vi'  is  no  trustworthy  observation  where  one  has  found  with. 
unaffi/cted  speech  a  total  destruction  of  both  anterior  lobes,  or 
even  only  of  the  collective  cortical  tracts  in  front  of  tlie  fissure  of 
Roliindo  and  that  of  S3ivius.  Tliose  alleged  cases  of  tliis  kind 
which  have  been  cited  against  Bouillaud  by  very  well- recognized 


'  Da  B)dg«  de  la  faculty  da  Un^ge  articulo  dans  I'h^iniepbdre  gauche  da  oerreau. 
BnlL  de  la  see.  d'anthropol.  T.  VL  18»}5.  Juin  15. 

'  We  Ofle  thiw  designation  always  in  the  seoae  of  BauiHau^  acoording  to  Trout»eau'$ 
<oomineutary. 
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autlioriHes,  do  not  bear  criticism.     In  this  we  must  do  ju8tic« 
to  Bouillaud. 

ThiM  is  true,  namely,  of  the  oftt-n  qaotcd  case  of  Cruveilhier,'  which  we  cotudd- 
ered  in  the  last  chapter.  An  idiot,  twelve  years  of  age,  gave  expression  to  b«* 
longings  for  food  by  clearly  articulated  words.  According  to  the  text  deacribieg 
the  case,  both  anterior  lobes  were  entirely  wanting;  according  to  the  drawing,  cou' 
siderablc  i>ortioa'4  of  both  lobes  were  preserved,  and  especially  the  hirgcr  portion  of 
the  left  third  frontal  convolutifln. 

In  order  to  draw  out  B<iuillaud,  Velpeau  *  demanded  the  prize  of  500  fnnci 
for  a  case  in  which  a  lobulatcd  cancer  had  professedly  destroyed  the  antoioc 
lobes ;  in  truth,  however,  it  bad  left  untouched  the  greater  part  of  them,  and 
cially  two  thirds  of  the  left  frontal  lobe.  The  subject,  a  hair-frizzier,  sixty^ais 
years  of  age,  had  constantly  indulged  in  obscenity  up  to  the  last  days  of  hb  life. 

On  the  other  hand,  it  distinctly  appears  from  cases  just  meU' 
tioned  and  from  others  since  published,  tliat  sometimes  lanje 
portions  of  on*-  or  both  frontal  lobes  are  damaged,  without  artic 
ulate  si)eech  being  on  tliat  account  destroyed.  Among  all  of 
these  cases,  however,  there  is  not  one,  so  far  as  we  have  been 
able  to  discover,  in  which  the  third  frontal  convolutions  on  both 
sides  were  wanting.  The  cases  of  mutilation  of  both  frontal  lobei 
observed  up  to  the  present  time  testify  distinctly,  therefore, 
neither  against  the  theory  of  Bouillaud,  nor  against  that  of 
Broca. 

Bergtnann  ^  has  communicated  a  new  and  very  remarkable  case  of  ex 
traumatic  injury  of  both  frontal  lobes  without  loss  of  speech;  still  here 
upper  part  of  the  left  frontal  lobe,  together  with  the  frontal  convolations 
right  side,  remained  intact. 


1 


2.  Do  aphasia  disturbances  result  only  from  lesions  qf  tM 
anterior  lobes,  and  especially  of  the  parts  qfthe  lunni^phertt 
proper  sitimied  in  front  of  the  fissure  of  Rolando  and  tJiot 
Sylmus  f 

To  this  the  answer  is  to  be  decidedly  given,  that,  as  well  in 
temporary  as  in  permanent  aphasic  disturbances,  the  anterior 


'  Anatomie  pathol.  Vlll.  Jivr.  pL  6. 
»  BnIL  de  I'acad.  de  med.  1S«.    p.  8C2. 

'Virchow's  Jahresber.  fUr  1873.    Bd.  2.  S.  53.     The  observation  of  AtfontU'uot^ 
similar  natnre,  but  it  excite.<i  very  little  confidence.     (Th&ie  de  Paris,  1886. ) 
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'lobes  have  not  seldom  been  found  intact  and  other  regions  of  the 

I  cerebnun  destroyed.     For  instance,  aphasia  has  bi't^n  observed 

in  lesions  of  the  island  lobe,  of  the  parietal  and  temijora.1  lobea, 

or  of  sin-«>i-al  of   these  at  tlie  same  time.     We  shall  become 

acquainted  with  exainj^les  enough  of  this  nature. 

3.  Do  apJiasic  disturbaitces  occur  only^  or  eten  chi^y,  with 
lesions  of  the  left  cerebral  hemisphere  f 

We  have  previously  seen  that  anarthric  disturbances  of  the 
severest  character  proceed  from  the  oblongata,  the  pons,  and  the 
tract  of  the  intra-heinispherical  channels  of  the  will  (including 
the  corpora  striata)  ;  nevertheless,  as  regards  the  latter,  it  has 
been  made  plain  that  lesions  of  the  left  hemispliere  inferffre  with 
articulation  much  more  seriously  than  do  those  of  the  right. 

If  one  pays  regard  to  the  aphasic  and  mixed  aphasic  and 
anai-thric  derangements  with  and  without  hemiplegia,  equally 
whether  they  proci^ed  from  injuries  of  the  cortex  alone,  or  from 
such  as  involve  both  this  and  the  caudex  cerebri,  their  strikingly 
much  greater  frequency  and  permanency  of  occurrence  iivleaions 
of  the  left  hemisphere  mast  be  accepted  as  an  establisht'd  fact. 
Seguin,'  in  New  York,  out  of  260  cases  of  hemiplegia  with  con- 
current aphasia,  calculated  the  proportion  of  the  aphasias  in 
consequence  of  left-sided  hemispherical  lesions  to  those  in  con- 
sequence of  iight-f<ided  on*'t<,  to  be  as  243  :  17,  that  is,  as  14.3  : 1, 

The  ground  for  tliis  remarkable  difference  has  been  sought  in 
the  fact  that,  apart  from  the  question  of  aphasia,  the  left  hemi- 
sphere is  more  frequently  the  seat  of  lesions  than  the  right. 
This  Is,  however,  not  correct,  since,  according  to  the  investi- 
gations which  Vulpian  and  Charcot  made  at  the  Salpetriere, 
one  finds  both  hemispheres  about  equally  often  afifected.  For 
58  heniiplegias  from  lesions  of  the  right  hemisphere^  they  re- 
corded b'i  from  Itjsiona  of  the  left. 

4.  Do  lesions  of  the  left  anterior  lobe  lead  to  aphasic 
derangements  nftener  than  those  of  other  parts  of  the  brain  f 
To  this  question  we  must  also  answer  unhesitatingly,  Yes. 


'  Qaarterly  Jonm,  of  Psycholog'.  Medicine,  January,  18(J8.— In  Hammond,  A  Trea- 
I  tiae  on  Diseaaes  ot  the  Nervous  System.  New  York,  1872.  p.  199. 
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It    has    been  sought  to  establish  statistically  the  proportion    of    aphani 
lesiuns  of  tliu  latl  anterior  lobe  (veriHcd  by  autopsies)  tu  those  in  lesioiw  of 
portions  of  the  brain.     Seguin  placed  it  at  514  :  31.     But  the  tabW,  which  be  col 
lected  niaiiily  fruiu  the  writings  of  the  two  Daxes  and  of  Bouillaud,  do  not  itud 
criticism.     VVhutdliall  we  say  to  this,  not  to  spealc  uf  anything  else,   that  tbew 
authors  have  recordiid  466  cases  of  aphasia,  all  with  lesions  of  the  left  anterior  lobe, 
and  not  a  single  one  with  lesions  of  other  parts  uf  the  brain  f 

Soinewhut  [iiure  availiiblu  in  the  testimony  of  V'oiain.'  who  in  aphasia  found  the 
left  anterior  lobe  affected  t-iOtlines,  the  right  anterior  lobe  only  6  times.  As  for 
the  re^t,  he  speaks  of  apbusios  from  le.sions  in  the  oblongata  and  pons,  which 
shows  thut  he  did  uot  know  how  to  distinguish  at  that  time  between  anartliria  and 
aphaiiia. 

The  must  instructive  report  on  this  question  seems  to  us  to  be  that  published  bj 
Callendcr.'  Ho  compared,  with  reference  to  this  very  |)oint,  a  great  number  of 
lesions  of  t!ie  brain  accompanied  by  hemiplegia,  as  they  presented  themselre*  to 
him  and  to  Kirkca  in  autopsies,  one  after  another,  in  the  course  of  a  series  of  jran 
at  St.  Bartholomew's  Hospital,  in  London.  Deducting  two  cases  of  coma  witfa 
right,  and  four  cases  with  left  hemiplegia,  in  which  the  disturbances  of  speech 
could  not  be  determined,  out  of  thirteen  cases  of  right  hemij>legia,  apbaaia  wm 
present  twelve  times,  and  only  once  alisent,  iu  which  case  n  hemorrhagic  clot  lay 
farther  behind,  that  is,  under  the  end  of  the  lateral  horn  of  the  lateral  ventricle. 
In  thirto^  cases  of  left  hemiplegiii,  on  the  otbor  hand,  genuine  aphasia  did  not 
occur  once;  but  in  four  cases  there  was  u  slight  indistinctness  of  speech  fnn 
paralysis  of  the  muscles.  To  tliis  are  to  be  added,  moreover,  three  cases  of  pn- 
servation  of  speech  with  lesions  of  the  left  half  of  the  brain,  in  the  posterior 
regions. 

5.    Which  portion  of  the  left  anterior  l^ohe  does  one  find  vto»l 

often  affected  in  aphnsic  derangements  f 

The  exijerieucos  of  all  physicians  agree,  with  singular  una- 
niniitj,  that  it  is  especially  the  region  of  the  island,  with  tli'- 
neighboring  ))ortions  of  the  frontal  lobe  and  corpus  striatum. 
injuries  of  which  give  rise  to  aphasia  and  mixed  anarthric  and 
apliasic  dei'angeiuents. 

Lohnicyiir*  collected  53  carefully  dcscribtil  cases  of  aphasia,  in  which  an  aii- 
topsy  had  hnpu  mnde.  In  50  cases  the  aphast!!  depended  upon  a  lesion  of  the  left 
hemispliere,  mid  among  these  the  lesion  was  ti4  times  in  the  third  frontal  oonra- 
lation;  34  times  in  it  and  its  neighboring  parts,  including  the  island,  which  wa»T 


'  Art.  Ajihiwic,  Diet,  ile  in6d.  et  do  ohir.  prat. 

*  St  lUrthuIoin.  Hosp.  Reports.  London.  III.  p.  415.  1867.  u.  V.   p.  3.    1869. 

'  Archiv  f.  kiln.  Chirurgie,  1872.  XIII.  S.  309. 
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times  concurrently  affected ;  18  timcfl  in  the  left  island;  6  times  in  this  alone; 
only  twice  did  it  follow  lesions  of  the  anterior  portion  of  the  frontal  lobe,  thrice 
of  the  middle  lol>e  at  the  fissure  of  Sylvius,  twice  of  tbe  middle  and  posterior 
lobea,  fonr  times  of  the  posterior  lobe. 

Among  the  lesions  leading  to  aphasia,  necrotic  softenings, 
from  embolism  and  tlirombosis  of  the  artery  of  the  tissure  of 
Sylvius,  play  a  principal,  even  though  by  no  means  an  exclusive 
part.  Hemorrhages,  abscesses,  and  tumors  of  this  region  pro- 
duce the  same  effect.  Jaccoud,  in  recalling  the  fact  that  cere- 
bral softenings  from  embolism  occur  much  more  frequently  on 
the  left  than  on  tbe  right  side,  and  that  these  takf  their  origin 
mainly  in  tlie  artery  of  the  fissure  of  Sylvius,  which  supplies 
this  region  with  blood,  is  disposed  to  explain  the  more  frequent 
ocrurre'nce  of  derangements  of  speech  in  lesions  of  the  left  hem- 
is3>lipre  simply  by  the  greatei-  frequency  of  embolism  of  tlie  left 
artery  of  the  fissure  of  Sylvius.  Statistics,  however,  do  not 
justify  such  an  assumption. 

It  is,  indeed,  correct  that  in  the  two  tables  of  Meissner,'  out  of  38  cases  of  one- 
sided cinbulism  of  the  artery  of  the  liasure  of  Sylvius  or  of  the  carotid,  these  arte- 
ries were  plugged  2H  times  on  the  left  and  only  \'i  times  on  the  right  side.  Berlin' 
even   found  embolism  of  the  left  carotid,  cerelirtt!  artery,  and  the  artery  of  the 

^Assarc  of  Sylvius.  31  tintcs,  and  on  the  right  »'n\c  only  7  times.  But,  if  we  com- 
at  the  same  time  the  proportion  of  the  foci  of  degeneration  in  the  brain, 
u]»oii  [lie  riyht  side  ami  tlu;  left  in  general,  without  reference  to  their  nature,  we 
shall  find  tliat  they  occur  rather  more  frequently  on  the  right  side  than  on  the 

tleft     In  169  cases,  Andral'  found  these  lesions  73  times  on  the  right  side  only,  63 

1  times  on  the  left  side  only,  33  times  in  both  hfimispheres.  Softenings  form  cer- 
tainly a  very  large  proportion  of  the  degenerations  of  the  cerebrum  which  produce 

[Rphasia;  but,  in  addition  to  them,  hemorrhages,  abscesses,  and  tumors  occur  as 

^  frequent  causes  of  aphasic  disturbances. 

If  we  take  tlie  proportion  (as  31 :7)  of  lesions  from  embolism 
of  the  left  hemisphere  to  tliose  of  the  right,  from  the  tables  of 
Bertin,  which  are  the  most  unfavorable  to  tin-  right  side,  and 
compare  with  this  the  previously  given  proportion  of  aphasias 
accompanied  by  right  hemiplegia  to  those  with  left  hemiplegia, 


'  Sehmidft  Jaiab.  Bd.  117.  S.  248.     Bd.  131.  S.  340. 

»  Ibidem.   Bel.  147.  8.  388. 

'  Clin.  med.  III.  edit.  J.  ».  pp  377,  378. 
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which  Seguin  found  to  be  as  243 :  17,  then  we  have  in  the  first 
case  4.4  :  1  only,  in  tlie  second  14.3  :  1. 

From  ikis  it  is  perfectly  certain,  not  only  that  the  Itsions  of 
the  left  hemisphere  are  miu;h  more  frequenily  connected.  wUk 
aphasic  and  mixed  miarthric  and  aphakic  deraugementjf  thaa 
thone  of  the  right,  bid  also  that  it  is  vhicfly  the  anterior  portiion 
of  the  lift  hemisphere.,  and.,  from  amongst  these,  e>speci<dhj  the 
portions  bordering  on  the  region  of  the  island,  which  lead  t^, 
siich  results. 

6.  Is  tlte  frontal  convolution  of  serious  importance  for  arti' 
cidate  speech  f 

It  was  certainly  not  the  result  of  chance  that  ont  of  the  first 
seventeen  cases  of  aphasia  which  presented  themselves  to  Broca, 
in  autopsies  from  the  Paris  hospitals,  sixteen  times  deep-reach-^ 
iug  lesions  of  the  cerebrum  were  observed,  which  all  bad  this  in 
common,  that  they  penetrated  into  the  posterior  third  of  the  left 
third  frontal  convolution,  and  that  in  the  seventeenth  case,  to- 
gether with  a  destruction  of  the  island  and  parietal  portion. 
there  was  present  at  least  a  mUder  anatomical  degeneration  of 
the  region  of  Broca.  The  two  first  cases  of  Broca  carry  ivith 
them  likewise  such  an  amount  of  internal  evidence  as  is  not 
often  met  with  in  clinical  observations. 

C.1BE  r. — A  man,  eighty-four  years  of  age,  by  name  Le  Long,  hnd  an  apoplei?, 
with  uncoiisciousiu^ss,  one  j-cnr  and  a  half  before  his  death.  A])haMiii  ^emain^^3  »* 
sequence  until  the  t-nd — aplmsia,  without  iiny  other  paralysis  whatever,  with  gooil 
intelligence,  good  memory  and  comprchcnsiou.  lie  performed  properly  nil  rolon- 
tary  movements  of  the  tonsriie,  lips,  etc.,  and  could  make  himself  compreliensihlr  t4 
others  by  meana  of  (gestures  and  five  words,  whicii  he  uttered  sotue'vrhat  indi$iinrt- 
ly,  althoHgli  he  was  ahle  to  articulate  diatinrlly  the  sounds  of  trbich  they  wcir 
composed.  "VVe  shall  return  later  to  the  detiiils  of  the  derangement  of  sjxitdi 
Broca  found  a  point  of  softening  confined  to  the  ix)sterior  third  of  the  left  seeooil 
and  third  froatut  convolutions. 

Cask  II. — In  an  epileptic,  Leborgne,  called  Tan,  because  he  answered  all  qnesdcois 
with  this  little  word,  aphasia,  from  the  thirtieth  to  the  fortieth  year  of  his  life, 
existed  without  hemiplegia  and  with  entire  power  to  make  himself  coniprtrhensiblc 
bysign.s;  wltether  it  derelopcd  itself  slowly  or  quickly  could  not  l>c  cliscovered 
Then  there  was  added  to  the  aphasia  a  gniduully  increasing  hemiplegia  of  the  right 
limbs  anil  a  moderate  weakness  of  the  right  cherk ;  the  tongue  moved  freely  alwsj*. 
In  addition  to  the  syllable  "  tan,"  Leborgne  could,  when  augry,  give  vent  to  a  loug 
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OAtti.  Be  died  at  the  age  of  fifty-one  years.  The  autopsy  disclosed  softening  of 
the  k'ft  frontal  cort<;x  tliroughout  a  wide  extent,  involving  the  left  island  lobe,  and 
the  ten)|)(iml  convohuion  bordering  on  tlie  lissuru  of  Sylvius ;  the  softening  also 
extended  deep  into  the  corpus  striatum.  Broca  mude  it  highly  probable  that  the 
degeneration  arose  in  the  entirely  demolished  posterior  half  of  the  third  frontal  con- 
volution, contincd  itself  for  a  long  time  to  this,  and  then  advanced  from  this  point 
to  the  other  afFceted  portions.  * 

Since  then  it  has  indeed  been  shown  that  injuries  of  other 
cortif.-al  regions  can  also  lead  to  apliasia,  without  its  being  neces- 
sary that  the  region  of  Broca  should  be  involved;  but  the  con- 
cnrrence  of  aphasia,  with  lesions  of  the  left  third  frontal  con- 
volution, has  been  established  with  such  striking  frequency  that 
it  <'annnt  be  the  ret^ult  of  (jhaiice.  By  the  side  of  the  observa- 
tions of  Broca  just  communicated  can  also  be  placed  many 
others  of  no  less  internal  value.  One  from  Th.  Simon,'  e.  g., 
offers  almost  an  experimentum  crucis. 

I  A  perfectly  healthy  man  fell  from  bis  horse.  He  got  up  immediately,  took  hold 
of  the  bridle,  and  was  about  to  vault  iiito  tlip  saddle,  when  «  physician,  who  by 
chance  accompanied  him,  approached  and  exumiued  him.  He  was  unable  to  speak, 
but  made  himself  understood  by  signs.  No  parrtlysis  whatever  was  present.  On  the 
head  there  was  a  small  wound  with  dcprcfsion  of  the  hone.  Later,  when  death  ensued 
from  meniiigiti.*  pundeulu  and  i  n  flam  mat  ory  softening  oi  the  brain,  a  bit  of  bone  that 
had  been  broken  off  was  found  in  the  left  third  frontal  convolution,  which,  together 
with  the  .«ccond  and  the  island,  was  softened.  In  the  skull  there  was  only  a  per- 
fectly round  hole,  no  crack  or  fracture  in  any  part. 

Another  observation  from  Ro.senstein  ^  affords  the  proof  tliat 
hemorrhagic  softening  only  as  big  aa  a  hazel-nut,  in  the  left 
third  frontal  convolution,  can  give  rise  to  aphasia  and  agraphia 
as  tlip  only  symptoms. 

A  person  twenty-two  years  old,  who  suffered  from  diffuse  nephritis,  suddenly 
lost  in  the  l,wt  weeks  of  her  life  the  power  of  speech.  The  countenance  was  pale, 
the  look  staring,  the  ]>upil8  dilated  ;  she  understood  what  wu  said  to  her,  put  out 
the  tongue  when  a.skcd,  took  the  drinking-glasw  when  it  was  offered,  tried  to  answer, 
but  only  brought  out  "ja — ja."  She  nodded  a[)|)rovingly  when  one  guessed  M'hat 
her  wishes  were,  and  tried,  wlien  requested,  to  write ;  she  only  scribbled  all  sorts  of 
scrawls,  however,   and  no  letters.    She  lived  sixteen  days  lunger  without  the 


'  BerL  klin.  Wochenschrift.  1871.  Kos.  45,  46,  40,  SO.  S.  599. 
'Ibidem,  1808.  S.  183. 
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aphasia  disappearing.      Besides  the  softening  already  mentioned,  there  wms  on]/ 
found  in  tlie  brain  stubaraclmaidal  oedema.     The  patient  had  been  for  a  long  time 

dropsical. 

Tlie  table  of  Lohmeyer,  alread.3'^  communicated,  gives  an 
approximate  represt-ntation  of  the  freqtieucy  with  which  lesions 
of  the  left  third  froutal  couvohition  are  found  in  aphasia,  in  con- 
trast to  thone  of  othi-r  cortiiTvl  distrifts.  Out  of  fifty-three  cases 
of  aphasia,  there  are  about  tiiirty-four  in  which  this  convolution 
is  aflTi.'cted  with  other  parts  of  the  brain,  or  alone. 

Circumscribed  points  of  softening  in  otlier  re^ons  of  the 
cortex,  witii  the  h*ft  third  frontal  c-onvolution  intact,  to  which 
apliasic  derangements  could  be  referred  with  the  greatest  proba- 
bility, have  been  but  seldom  found  in  the  riglit,  more  frequently 
in  the  left  hemispliere.  Peter  ^  found  such  a  fctcus  in  the  right 
hemisphere,  also  in  the  posterior  tbird  of  the  third  frontal  con- 
volution. In  the  left  hemis])here  Meynert'sawa  depot  limited 
to  the  island  and  the  cortical  layer  of  the  operculum.  Bt^rnhani,' 
Wernicke'  and  Finckelnburg'  found  the  lesions  confined  to  the 
left  temporal  lobes  ;  Cornil,' Samt,' Tripier,' and  myself,'  to  the 
convolutions  of  the  parietal  lobe.  Sander"  described  a  case  of 
apliasia  in  a  patient  suffering  from  epilepsy,  in  which  a  large 
spot  of  softening  wa."^  seated  in  the  medullary  part  of  the  cen- 
trum semiovale,  in  bundles  of  libres  which  he  considered  to  be 
fibres  radiating  from  the  corpus  callosum.  The  ma^js  extended 
from  the  central  convolution  through  the  parietal  lobe  as  far  as 

■  Bullet  de  Tacad.  de  mdd.  IS^.  25  Avril.  DiBcoois  de  Jf.  Trotuseau.  The  «aibd- 
ical  aofteuint;  reached  downward  as  far  as  the  cx>rpiu  Btriatum.  Together  with  aphaoa, 
there  wan  right  hemiplegia. 

)  Wten.  nied.  Jabrb.  184i(l.  Bd.  12.  ^  4.  S.  154.  Voinn  also  (Soc.  mSd.  hop.  Paiit, 
I80S)  saw  aphasia  with  a  softening  limited  to  the  left  island. 

»  Archiv  fiir  Psjdiiatrie.  Bd.  4.  S.  730. 

*  Oer  aphatiache  Symptomencomplex.  Breslan,  1874.  S.  43. 
»  Loo.  cit.  S.  3. 

*  Gac  miid.  do  Paris.  1864.  p.  634. 
'  Archiv  fUr  Psychiatrie.   Bd.  5.  S.  205. 
»  Gaz   aied  de  Paris,  1874.  Xo.  2. 
'  To  tbia  cane  and  to  some  others  of  the  above-mentioned  obeerrations  t  ahall  retnn 

later  with  more  exactness. 

'"  Ardi  fiir  Psych.  Bd.  2.  S.  S3.    Together  with  apbaaia,  there  was  right  hemiplegia. 
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the  cuneus,  and  encroached  somewhat  even  upon  the  medullary 

[part  of  the  frontal  convolution.     We  liave  already  (Chap.  XIX., 

t  the  end)  established,  by  observations  of  Farge,  Popham,  and 

ijaccoud,    the    fact   that  even    circumscribed    lesions,    conJined 

ntirely  to  the  white  substance  of  the  hemispheres  proper,  can 

use  aphasia. 

It  is  only  in  the  case  of  the  occipital  lobes  that  wo  have  not 

[succeeded  in  finding  sufficiently  exact  observations  sliowing  that 

.esions  of  thia  part  have  led  to  genuine  aphasic  disturbances.' 

The  left  frontal  lobe,  and  especialli/  Us  iliird  frontal  con- 
vohition,  possesses,  iJim,  hy  no  means  a  monopoly  of  producing 
aphasia^  (dihough  it  is  mostfreq^ienlly  brought  about  hy  lesions 
I  this  poini.  The  island  comes  nea^t  in  frequency  to  the  frontal 
lobe.  Aphasias,  from  lesions  in  other  regions,  are  always  siin- 
'^—Jily  exceptions  to  the  rule.  That  aphasias  are  called  into  existence 
^■by  lesions  of  the  occipital  lobes,  is  still  to  be  more  satisfactorily 
^■proved. 

^^     When  we  reflect  how  seldom  indeed,  in  general,    aphasic 

derangements  proceed  from  lesions  of  other  regions  than   the 

post4.'riur  ]>ortion  of  the  frontal  lobe  and  the  island  of  the  left 

hemisphere,  we  shall  lay  great  stress  u]>on  this  uncommonly 

frequi^nt  concurrence — and  the  more  so  when  we  remember  the 

perfect  union  which  binds  all  parts  of  the  brain  togetlier,  and 

how  easily  derangements  in  the  circulation,  nutrition,  and  fnnc- 

^^on  of  one  part  lead  to  the  same  in  other  parts.     When  a  dys- 

^pepsia,  a  considerable  congestion  of  the  head,  an  annoyance, 

even,  in  the  case  of  many  persons,  impedes  the  remembrance  of 

words,  or  causes  the  stream  of  thoughts  and  phrases  to  stand 

still,  why  should  we  be  surprised  that  such  rough  onslaugltis 

as  hemorrhages,  plugging  of  the  arterial  courses  from  embolism, 

I     thrombosis,  and  the  like,  in  different  portions  of  the  cerebrum, 

^bhould  be  able  to  throw  speech  into  various  sorts  of  disorders  \ 

^On  the  contrary,  one  should  wonder  that  the  gross  circumscribed 


I  I  The  caa«  of  Bateman  (too.  cit  p.  48)  wbiab  is  quoted  as  an  iustoiice  of  this  kind, 
occurred  in  &  peison  who  miffercd  from  coat iinoa  of  ideas  and  weaknesa  of  thought ;  it 
waa  a  question  of  djrdlopa.  and  not  of  apbatria.  The  quite  un8ati.<<factnrily  deaoribed 
obaerrationg  of  Skae  (by  Bateman,  loc.  cit.  p.  33).  and  ifuffiuin  (  Vnent,  Do  I'aphasie. 

^^b&w,  Paris,  180.5.  Obft.  VI.),  and  others  of  a  similar  character,  are  also  quoted. 
VOL.  XIV.-47 
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lesions  of  the  brain,  wliir]i  load  to  the  characteristic  aplmsic  dis- 
turbances of  speech,  are  found  almost  always  iu  one  and  tlu' 
same  region  only.  This  fact  vvill  probably  stand  out  still  nionj 
distjnctl}'  in  time,  the  more  thoroughly  the  cases,  in  wliich  it  ia  a 
question  of  genuine,  that  is,  of  ataxic  aphasia,  are  sift^  out 
from  Ihoise  in  which  tliere  is  only  a  slight  word -amnesia,  or  per- 
haps a  dysiogia. 

In  consideration  of  all  these  circumstances,  we  venture  to 
make  the  statement  thai  the  third  frontal  convolvfion  of  IJie 
cerebral  henn'apJH^rt's  /.y  nf  vital  importance  for  spee.cJi .^  But  this 
iniportaiK'c  must  also  probably  be  granted  to  the  island.  We 
must  likewise  bi-ing  into  prominence  the  fact  that  tJie  third 
frontal  convolulion  and  the  island  of  the  left  hemisphere  eri- 
dently  play  amore  important  role  in  speech  than  those  of  tht 
right y  and  we  must  henceforth  seek  for  the  grounds  on  which 
this  surprising  difference  rests. 

7.  Wherein  lies  tJie  reason  of  the  f/reater  importance  of  (kt. 
left  over  the  right  heniisphere  in  speech  ? 

As  we  have  already  stated,  Broca*  connected  the  strikioglr 
more  frequent  occurrence  of  a]Thasia,  after  lesions  of  the  left 
hemisphere,  with  the  use  of  the  right  hand  by  most  ]>eople, 
winch  again  is  dependent  upon  their  being  "  left-bi-ained,"'  ».  fc, 
exercising  the  left  hemisphere  for  the  more  subtile  requirements 
of  manual  dexterity. 

Those  wliom  we  style  right  handed  ("droi tiers")  are  left- 
brained  ("gauchers  du  cerveau"),  and  vice  versa.  The  greater 
Bkill  of  the  right  hand  itself  Broca  deduces  from  the  mor? 
rapid  development  of  the  left  hemisphere,  a  view  which  Gratiolet 
affirms,  and  C  Vogtand  Ecker  deny.  Moreau's  patient,  whose 
case  we  considered  above,  could  not  be  right-handed,  because 
from  defective  development  she  lacked  the  left  first  primitive 


'  V'ltpt'itn  twice  found  the  two  left  anterior  frontal  convolntiona  the  Beat  of  Mftaa- 
inp  without  aiihaem  (Mo ngie,  De  Taphaaie.    Th^e.  Pbtib,  I860.  Obe.  V.  and  VII  >,  i 
their  orbital  re^on  once  (Obs.  V). 

*  BauiUaud  baa,  moreover,  claimed  priority  of  the  idea  in  Ub  report  to  the  Ac*d.  i 
in£d.,  on  the  4th  aad  11th  of  April,  1865. 
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tonvolution ;  she  was  forced,  therefore,  to  use  the  right  hemi- 
sphere in  sewing;  when  she  learned  to  speak,  she  also  must  have 
'exercised  for  this  purpose  and  learned  to  use  the  riglit  liemi- 
sphere.  The  same  is  true  of  persons  whoso  left  hemisplieres  have 
been  mutilated  in  childhood,  as  was  the  case,  e.  g,,  in  Parrot's 
patient,  in  whom  the  left  island  and  the  third  frontal  convolution 
■were  found  destroyed,  or  in  the  woman  whose  brain  was  sent  to 
US  by  Dr.  Sehaefer,  of  Loerrach. 

^  This  person  had  reached  the  advanced  age  of  seventy  years,  and  died  from 
ery8i[jelBs  turm'matiiig  in  Buppuratioii  of  the  frontal  einiiscs.  She  was  an  epileptic 
from  childhood,  paralyzed  upon  the  right  side,  and  blind  of  the  right  eye.  She 
cotild  speak  "  reaaonably  well,"  even  a  few  hours  before  death;  she  bad  "a 
certain  degree  of  inteHigence,  a  propensity  for  thieving,  and  religious  coniprcben- 
sion."  The  riglit  hemisphere  is  small,  all  tlio  fissures  and  convolutions  arc  well 
marked,  although  in  uii  almost  diagrammatic  simplicity.  The  left  hemisphere  is 
for  the  most  part  transformed  into  a  loose  sac,  whidi  is  kept  in  shape  by  the 
apparently  unchanged  pia,  and  contains  a  mere  shell  of  nerve-substance  from  ^  to  1 
centimetre  thick,  half  amoqihous,  half  fibrous  in  its  composition.  The  first  frontal 
convolution  had  alone  survived  aa  a  more  compact  mass,  especially  in  the  median 
and  orbital  portion ;  whilst  its  cranial  surface  is  narrowed,  and,  at  the  stijil  recogniz- 
able first  frontal  fissure,  loses  itself  in  the  above  mentioned  wall  of  the  snc;  in 
addition,  a  small  au|)ra-orbital,  and  partioutarly  an  orbital,  portion  of  the  second 
frontal  convolution  is  still  to  a  certain  extent  solid  and  recognizable;  aud  Anally, 
the  gyrus  foroicntus  can  be  traced  almost  as  far  back  as  the  posterior  extremity  of 
the  corpus  callosum.  The  parts  we  have  named  still  show  their  form  by  shallow 
Kcondary  fissures,  whilst  the  surface  of  the  rest  of  the  hemisphere  is  destitute  of 
any  lort  of  form ;  and  these  parts,  in  common  with  the  central  portions  of  the 
eaudcx  cerebri  and  the  corpus  callosum,  which  He  exposed  at  the  iKittom  of  the  sac 
and  are  of  normal  size,  compose  a  cohesive,  more  compact  mass.  The  cerebeUum 
wemi  as  little  altered  in  form  upon  the  left  as  upon  the  right  side. 

■  Whereas  for  most  of  the  rougher  ta.«.ks  we  nse  both  hemi- 
'  spheres,  we  certainly  give  preference  to  the  left  for  most  of  the 
more  delicate  ones.  Only  in  some — for  example,  in  piano  and 
violin  phiying — do  we  exercise  both  ;  in  violin  ]>layiug,  indeed,  in 
very  diflFerent  waj-^s  (Wilks).'  For  drawing  and  writing,  we 
develop  the  left  half  of  the  cerebrum — even  the  otherwise  left- 
handed  people  do  this ;  only  those  with  a  defective  riglit  arm 
Tise  for  these  purposes  the  right  brain.    Hence,  we  cannot  doubt 
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that  Vie  centres  of  innervation  of  the  cerebrum  are  supplied  i\ 
double  for  manual  tasks,  but  that  most  men  are,  notwliJtstaTidin^ 
right-handed,  and  use  the  left  brain  for  most  maauaZ  exercis« 
requiring  a  certain  amount  of  skill. 

Upon  this  and  upon  the  experiences  quoted  as  to  the  pre 
ponderatingly  frequent  concurrence  of  aphasic  dei-angementi 
with  lesions  of  tlie  left  heraispht-re,  rests  the  hypothesis  acconj 
ing  to  wMch  most  men  are  '■^lift-brained  speakers.^'  11  tlii 
assumption  be  correct,  tlie  following  propositions  must  be  just 
fied  by  ex]>erieuce  : — 

a.  If  the  portions  of  the  right  hemisphere  provided  for  spe«l 
but  not  functionally  developed,  are  destroyed  in  right-handd 
people,  speech  should  still  remain  intact,  since  those  of  the  lef 
which  alone  have  been  exercised,  remain.  If  these,  however,  alfll 
fail,  then  aphasia  must  be  the  result. 

This  state  of  things  has  several  times  been  met  with. 
(in  Broca),  Stewart,'  and  A.  Voisin '  observed  persons  who, 
first  the  subjects  of  left-sided  hemiplegia,  retained  their  speec 
and    lost    it  when    right-sided    hemiplegia  was    subsequent! 
added. 

b.  Left-handed  people  must  become  aphasic  wlien  the  lesio 
include  tlie  right  hemisphere.  Pye  Smith,  llnghlings  Jacksoq 
and  John  Ogle  have  published  such  cases.'  Wadham  *  fouiM 
the  same  concurrence  in  the  case  of  a  young  man  who  wroB 
with  his  right  hand,  but  was  in  other  respects  left-lianded,  n 
were  his  four  brothers.  This  "  amphidexter"  must  therefon 
have  used  the  U-'ft  hemisphere  in  writing,  the  right  in  82>eAking 
which  is  indeed  surprising,  though  it  strikes  us  less  when  »J 
reflect  that  he  learned  to  speak  not  onh'  by  his  own  \inaide< 
efforts,  but  also  mueh  earlier  than  he  did  writing  with  the  righ 
hand,  which  was  compulsory  at  school. 


'  Medical  Times,  J11I7  0, 18G4.     Ciraainscribed  areas  of  softening  in  both  flasara 
Sylrina 

*  Gaz.  des  hopit.  25  Janvier,  186S.    The  lesion  wns  sitnnted,  on  the  right  aide,  in  tiw 
oorpns  striatum,  without  implinating  the  corpus  lentioulare;   on  the  left,  in  the  1 
tez  of  the  island,  without  partioipation  of  the  frontal  oonTolutiona. 

•  iSrVnon,  loo.  cit.,  p.  538. 
« St.  Geoige'8  Hosp.  Reports.  Vol.  IV.  p.  24S, 
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William  Ogle'  ascertained  the  "right- and  lef t-liandednesa " 

'of  about  one  hundred  individuals  affected  with  hemiplegia  with 

inni)lication  of  speech.     Only  three  were  left-handed  and  ]iara- 

lyzed  also  on  the  left  side;  all  tho  others  were  paralyzed  on  the 

right  side. 

As  organic  causes  of  right-liandedncss,  which  he  also  Tcrificd  in  apes,  W.  Ogle 
saggesto:  greater  weight  and  greater  specific  gravity  of  the  left  hemisphere ;  greater 
richness  of  the  frontal  regions  ia  convolutions  on  the  left  side  (in  two  left-handed 
women  examined  by  Ogle,  the  reverse  was  the  case) ;  the  earlier  fojtal  development 
of  the  left  hemisphere  ^disputcd  by  Eeker  and  C.  Vogt)  ;  finally,  the  greater  aiWux 
uf  blood  to  titia  aide.  He  found  the  common  and  internal  carotid  larger  upon  the 
left  than  upon  the  right  side  in  twelve  out  uf  seventeen  right-handed  individuals ; 
out  of  three  left-handed  persons  there  was  in  two  no  difference,  in  the  third  the 
right  common  and  iutoroal  carutiJ  was  twice  as  large  as  the  left 

It  follows  from  this  tliat  the  repeated  obsen-ations  of  de- 
struction of  the  right  third  frontal  convolution  without  resulting 
aphasic  disturbances'  do  not  invalidate  the  theory  of  Broca, 
since  in  all  these  cases  there  was  either  right-handedness,  or  at 
least  the  left-handedness  was  not  distinctly  established. 

Just  as  little  are  the  generally  very  rare  cases  of  lesion  of  the 
left  third  frontal  convolution  without  aphasia  adapted  to  refute 
the  hypothesis  of  Broca,  when  there  was  left-handedness  or  when 
the  right-handedness  was  not  established.  But  even  in  those 
cases  where  right-handedness  is  proved,  the  patient  may  be  in 
full  possession  of  speech  at  the  time  when  he  came  under  the 
observation  of  the  physician,  although  previously,  after  the  apo- 
plectic attack  brought  on  by  the  lesion,  he  was  during  weeks  and 
months  aphasic.  Simon '  had  this  experience,  and  I  also  have 
seca  a  similar  case.  Aphasia,  after  lesions  of  the  third  frontal 
convolution,  is,  in  fact,  in  many  cases  only  temporary,  and  one 
cannot,  therefore,  make  use  of  the  restoration  of  speech  as  a 


'  Dextral  pre-eminence.  Philoa.  Transact.  Vol.  XLV.  p.  279. 

'  See,  besides  the  obeervation  of  Parrot,  quoted  on  p.  728,  the  foUovring :  Fernet, 
Jull.  de  la  800.  de  biol.,  \&Si.—Mongk,  De  faphasie.    These.  Paris,  1800.    Obs.  10,  11, 
[12,13.     All  from  Vu/imin'*  ward. — Font-EeuuLc,  Localisation  de  la  faculte  speuiale  da 
3gage  articnl6.     Thdse.  Paris,  1866.  Oba.  19  and  35.     Oba.  of  Broca  and  Charcot. 
•Am<wj,  Iocs,  cit.  Com  1. 
'  Loo.  oit.,  Case  3. 
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valid  argument  against  Broca,  because  his  hypothesis  is  pro- 
tected against  this  reproach  by  the  "law  of  substitution.'' 
Speech,  lost  by  a  lesion  of  one  hemisphere,  can  return  when  tht? 
individual  successfully  exercises  the  other  hitherto  uuused  one, 
as  often  happens  in  the  loss  of  facility  for  writing  through  para- 
lysis of  one  hand.  The  first  attempts  at  writing  with  the 
unpractised  hand  are  rude  and  scarcely  legible,  just  as  the  first 
attempts  at  speech  are  very  imperfect.  It  is  true  that  the  cir- 
cumstances under  wliich  the  aphasia  is  with  greater  or  less  facil- 
ity eqnalizi'd  ave  not  known.  One  would  expect  the  restoration 
of  speech  to  take  place  more  rapidly  in  children  and  young 
people  than  iu  old  ones ;  still  this  is  by  no  means  always  the 
case. 


A  Tcrj  debilitated  boj,  aged  fire  years  and  four  months,  lost  his  speech,  u 
Duval '  relates,  after  a  f*ll  from  a  window,  which  had  as  a  consequence  a  depres- 
BJon  of  tht!  skull.  The  wound  healed  in  twentj-flve  days;  the  boy.  buwerer, 
remained  dumb  a  whole  year  long,  although  he  seemed  very  intelligrnt.  Than 
was  no  Uemiijlcgift.  One  year  after  the  fall  he  was  drowned.  A  cyst  the  aini 
nut  Wits  found  in  the  left  frontal  lobe,  which  was  situated,  if  not  eutirelj,  at  I 
in  groat  part,  in  the  third  frontal  convolution. 

We  have  been  able  to  discover  only  two  observations  in  the 
litei-ature,  in  which  lesions  of  the  left  third  frontal  convolution 
seem  to  have  occasioned  no  aphasia  whatever.  They  would  b« 
of  great  importance,  were  it  not  for  the  fact  that  in  neither  cas*; 
is  it  stated  whether  the  patient  was  right-handed. 

Simpson '  found  in  an  epileptic,  who  had  passed  ten  years  in  the  OloQCMtff 
County  Asylum,  and  in  whom  neither  an  apoplectic  attack  nor  a  disturbance  oi 
speech  had  ever  been  observedt  an  old  brownish  yellow  spot  of  degeneration  in  ibe 
lower  part  of  the  loft  frontal  lobe,  which,  it  is  alleged,  hud  destroyed  the  posterior 
portion  of  the  third  frontal  convolution.   The  cortex  was  only  one  line  in  thickness. 

J.  Christiaon  *  relates  the  case  of  a  woman,  who  suffered  from  attacks  resem- 
bling fainting,  after  which  she  spoke  constantly  iu  a  murmuring  way.  He  fouiul 
a  hemorrhagic  spot,  the  size  of  a  nut,  in  the  left  third  frontal  coBvoIutiun. 


'  Font-Reaulx,  loc.  cit..  Oba.  XXHI. 

•  Med.  Times,  December  21,  1867.     The  origmal  unfortunately  was  not  within  m; 
reach. 

•  Edinb.  Med.  Journ.  XIX.  p.  15.  July,  1873. 


LOCALIZATION  OF  THE  POWER  OF  SPEECH.  743 

As  things  staad  at  present,  we  may  affirm  with  Simon  that 
[the  indispeiisableness  of  the  third  frontal  convohition  for  speech 
can  be  regarded  as  refuted,  when — a  thing  which  hitherto  has  not 
happened — (1)  there  shoukl  be  ubiserved  a  sudden  destruction  of 
the  left  third  frontal  convolution  in  a  right-handed  person,  or 
conversely  of  the  right  in  a  left-liauded  person,  witliout  the 
occurrence  of  an  aphasia  even  for  a  short  time ;  or  when  (2)  a 
destruction  of  both  third  frontal  convolutions  should  be  found  ia 
an  individual  who  had  spoken  up  to  the  time  of  his  death. 

Qonzalcz  Eclicvcrria '  has  published,  under  the  title  '^  Sclerons  of  both  Anterior 
Frontal  Convolutions  without  Aphasia,"  a  cose  which  Kama  to  fulfil  the  second 
requirement  of  Simon.  But  the  title  ia  not  quite  correct,  since  (1)  the  pernou, 
sixty-seven  years  of  age,  an  cjjileptic  from  his  youth,  suffered  for  gome  months 
before  his  dtath  from  giddiness  upon  attempts  at  walking,  acconi])nnicd  3jy  diffi- 
culty in  movinji  the  tongue;  (2)  later  he  lost  entirely  at  times  the  power  of  articu- 
lating, while  at  other  times,  indeed,  he  spoke  with  facility.  Derangements  of 
8j>eech,  at  all  cvent.s,  were  not  wanting.  Then  the  exntnination  did  not  reveal  a 
total  destruction  of  the  nervous  elements  composing  the  frontal  convolutions,  but 
only  diminution  of  the  same  with  increase  of  the  connective  tissue.  We  know  how 
eren  very  extensive  scleroses  are  wont  to  spare  a  sufficiency  of  conducting-tracta 
and  nerve-cells. 

It  is  self-evident,  however,  that  while  we  claim  an  essential 
importance  in  speech  for  tlie  third  frontal  convolution,  we  do 
not  thereby  affirm  that  the  cortical  functions  of  speech  are  only 
fiiltilled  through  the  tiiird  frontal  convolution  on  the  leftside, 
or  exceptionally  also  on  the  right.  The  fact  that  not  only  lesions 
of  the  third  frontal  convolution  cause  aphasic  disturbances,  but 
that,  m  gentral,  lesions  of  the  regions  bordering  upon  the  left 
fissure  of  Sylvius  (the  island  with  the  neighboring  frontal,  pari- 
etal, and  temporal  districts)  are  those  which  are  almost  exclu- 
sively involved  in  serious  and  permanent  aphasic  derangements, 
indicates  (he  existence  in  the  cortex  of  a  pretty  extensive,  though 
still  limited,  speech-tract.  Within  this  tract,  Jtowexer,  we  must 
yield  an  especial  importnnce  to  the  third  frordal  conwlutioji. 

8.   Within  the  cortical  speech-tract  can  centres  for  the  motor 
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co-ordination  of  words  and  for  the  acoustic  word-image*  be  disi 

ting uished from  each  other  f 

One  might  be  tempted  to  place  the  motor  centre  of  co-ordina 
tion  of  words  in  the  region  of  Broca,  since  it  corresponds  very 
nearly  to  Hitaig's  and  Perrier's  motor  cortical  centre  for  ilM 

mouth  and  tongut:',  and  since  the  above-quoted  cases  of  aphasia 
with  h'sions  conliued  to  the  frontal  convolutions  (case  Le  Long, 
of  Broca,  and  the  case  of  Rosenstein)  can  be  regarded  as  of  the 
so-calied  ataxic  character.  The  separation,  which  has  been  at 
tempted  by  many,  of  the  cortex  of  the  cerebrum  into  a  motor 
portion  situated  in  front  of  the  hssure  of  Sylvius  and  a  ix)sterior 
sensory  yjortion,  also  suggests  the  idea  of  seeking  for  the  work 
shop  of  the  word-images  in  the  posterior  regions.  Wernicke 
BuccumbL'd  to  this  temptation.  According  to  his  anatomical 
investigations,  the  is^land  receives  within  itself  convergent  fihrtJ 
radiating  from  all  quarters  of  the  first  primitive  convolation,, 
which  encloses  the  lissure  of  Sylvius.  His  idea  is  that  it  forms 
the  psychical  reflex  arch  between  the  sensory  temporal  and  tlie 
motor  frontal  portion  of  the  first  primitive  convolution.  Tlie 
tliird  frontal  convolution  he  regards  as  the  central  termination 
of  the  nerves  of  the  ninscles  of  speech. 

If  one  tests  this  hypothesis  by  means  of  clinical  material, 
one  comes  to  the  conclusion  that  it  finds  no  sufficient  snp- 
port  io  absolute  experience.  An  earlier,  indeed,  and  therefore 
not  entirely  reliable,  observation  of  Lallemand,'  seems  to  argae 
that  even  pure  ataxic  aphasia  can  proceed  from  the  "middle 
lobe,"  whilst  a  very  exact  one  of  Sanders'  at  least  proves  that 
softening  confined  to  the  posterior  part  of  the  left  third  frontal 
convolution  and  the  under  part  of  the  anterior  central  convolu- 
tion may,  indeed,  at  first  give  rise  to  a  complete  loss  of  speech, 
leaving  behind  later  only  an  advanced  degree  of  word-amnesia. 
As  for  the  island,  an  observation  of  Meynert's,'  which  leaves 

'  Fairei,  Arch.  gfin.  de  m6d.  Vol.  LXXXIII.  1804.  T.  1.  p.  844.  I  ahall  reUmi  M 
this  came  in  the  next  chapter. 

"Edinb.  Med.  Joiim.  1861  Vol.  XI.  T.  2.  p.  811.  A  woman  43  jrean  old  suffered 
from  heart  diaeaso,  and  the  softeoing  was  presumably  of  the  oatare  of  embolian.  Sbe 
gnoouiDbed  to  g&ngrene  of  the  leg. 

•Wiener  mcd.  Jabrb.  1806.  Bd.  XII.  §  4.  S.  154. 
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notliing  to  be  desired  on  the  score  of  anatomical  accuracy,  but 
much  clitik'iilly,  shows  that  an  acute  oncephalitic  softening  of 
the  extreme  i)Osteiior  ])or{iou  of  the  left  jhhuul  and  uf  tluit  por- 
tion of  the  cortiral  layer  of  the  (•jierciiliiui  whkOi  apijroachea 
the  surface  of  the  island,  is  sufficient  to  ]»rodu<'e  word-amnesia. 

A  girl,  twenty-two  years  old,  who  suffered  from  insufficiency  and  stenosis  of  tbe 
Tolves  of  the  luft  heart  and  aorta,  was  eudcknly  seized  with  a])htisin  two  wc«k8 
before  her  doalh.  With  complete  mobility  of  the  tongue,  she  was  unable  to  And 
certain  words,  <>r  used  wrong  ones,  e.  g.,  " yellow "  instead  of  "hands,"  "  Husteu  " 
she  changed  into  "butzcn." 

A  prudent  abstention  from  an  answer  to  tbe  above  proposi- 
tion is,  therefore,  at  present  to  be  recommended.  It  is,  notwitli- 
standing,  remarkable  that  (1)  the  anierinr  regions  of  the  cortex., 
eitJier  (done  or  in  connection  icith  the  posterior.,  are  almost  witJi- 
out  exception  found  affected  in  cases  of  pure  ataxic  or  viixed 
amnesic  and  ataxic  aphasia;  and  that  (2)  in  pure  amnesic 
aphasia  sometimes  the  anterior,  sometimes  the  posterior  cortical 
regions  alone  appear  affected.  In  the  following  chapters  we 
will  still  further  establish  these  facts  by  numerous  proofs.  Tlie 
latter  statement  accords  with  the  known  experience  that  of  all 
the  functions  of  speeeli  the  reraenibi-ance  of  words  is  tbe  most 
easily  disturbed,  and  by  the  most  varied  lesions  of  the  brain. 

Piorry '  ro]K>rt9  tlie  case  of  an  old  priest,  who,  after  a  stroke  of  apoplexy, 
could  no  longer  find  nouns,  and  the  autopsy  revealed  three  old  apoplectic  cyst 
in  the  anterior  portion  of  the  left  corpus  striatum.  "  Vou!ait-il  deiiiander  son 
cbapcau,  il  se  aervait  de  verbes,  de  prutiunis,  d'adjettifs,  pour  rendre  son  idCe :  Don- 
nez-moi  nion  .  .  .  .,  ce  qui  sc  met  Bur  la  .  .  .  .,  niais  le  mot  tGte  ne  lui 
venait  pas."  etc.  If  the  cortex  was,  indeed,  uninjured  in  this  case — one  must  not 
forget  that  Piorry  quotes  an  old  case  from  memory — wc  must  not  ciindude  from 
it  that  tlie  power  of  rcinenit>ering  words  is  to  be  sought  in  the  corpus  striatum ; 
but  the  case  admits  of  the  interpretation  that  the  lesion  of  the  corpus  striatum 
reacted  in  a  disturbing  manner  upon  the  functions  of  those  purtioDS  of  the  cortex 
in  which  the  recollection  of  words  is  accomplished. 

When  we  call  to  mind  the  completeness  of  the  nutritive 
union  which  exists  between  different  portions  of  the  brain  (see 
p.  737),  when  especially  we  again  consider  that  the  function  of 
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one  portion  of  the  cortex  can  without  doubt  be  impeded  by  th* 
serious  irritation  of  another  portion  functionally  connected  with 
it,  the  fact  that  the  genuine  ataxic  aphasias  proceed  iilraost 
exclusively  from  lesions  of  the  anterior  cortical  regions,  and 
e^^pecially  of  the  third  frontal  convolution,  makes  it  in  a  liigh 
degree  ])robable  that  the  motor  co-ordination  of  words  tak**3 
place  ])«'re.  Clinical  experiences  up  to  the  present  time  enable 
lis  to  draw  no  conclusion  as  to  the  regions  in  which  the  acoustic 
word-images  are  evolved  and  enter  into  connection  with  lb« 
corresponding  concejitions. 

An  extremely  valuaVile  observation  of  Cornil,'  vrith  very  exact 
anatomical  details*,  seems  to  us  caj)able  of  being  thus  interpreted, 
viz.,  tli;it  the  inflammatory  irritation  of  a  posterior  portion  of  the 
cortex  had  reacted  with  a  disturbing  and  interrupting  effect  upon 
the  motor  co-ordination  of  the  anterior  regions  ;  thus  lending 
Biipport  to  the  proposition  above  laid  down,  that  the  irritation 
of  one  pdition  of  the  cortex  can  interrupt  the  activity  of  another 
portion  functionally  connected  witli  it.  The  disturbance  of 
speech  observed  in  this  case  we  might  designate  as  apJiasic  stut- 
tering. 

A  young  man  with  plitliisis  fell  a  victini  to  that  disease  nine  weeks  after  a  ligM 
■troke  of  aijopli-xy,  which  ha»l  left  behind  a  great  derangement  of  speech  Imstia^ 
Bevenil  dayn,  togi^tlier  with  an  anajsthcaia  of  the  skin  likewise  lasting  only  a  ie% 
days.  The  patient  made  every  effurt  to  utter  words ;  be  remained,  howercr,  inooni' 
prchcnsiblo,  stuttured,  bruko  off,  and  began  his  attempts  to  q>euk  anew  witbontno- 
cess.  The  uiuiicular  sense  had  not  saflercd  upon  the  anH»thctic  side.  An  inflftffl- 
oiatory  focus,  measuring  twelve  centimetres  square,  was  found  in  the  left  scoond 
posterior  parietal  convolution. 

Finally,  we  will  point  still  again  to  the  important  tact, 
which  increases  the  exceeding  difficulties  of  localization  of  the 
functions  of  speech,  that  sometimes — although  not  frequently,  it 
is  true — we  are  unable  at  the  autopsy  to  discover  any  gTOf« 
lesion  of  the  brain  after  a  loss  of  speech  occurring  saddenlj 
amidst  severe  cerebral  symptoms.  Gairdner,"  of  Glasgow,  com- 
municated siich  an  observation. 

'  Ou.  m6d.  I8G4.  p.  534. 

'  Wa4gow  Med.  Joum.  May,  1806. 
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A  man  was  visited  by  an  epileptic  attack,  aftor  which  loss  of  speech  and  a  sort 
of  cataleptic  coiuliliun  remained  behind,  without  coma  or  evident  paralogia.  The 
iutelligeuce  retiirnt'd  in  great  measure,  hut  the  Bpeechlessncss  cuntinucd.  The 
patient  was  incapable  of  expresjjitig  bin  iltoughts  in  words,  but  copied  written  docu- 
ments, with  tolerable accurucy.  After  ten  weeks  he  died  durinir  au  epilc])tic  attack. 
The  autopsy  disclosed  nothing  except  a  general  and  diffuse  congestion  of  the  pia 
mater. 


CHAPTER   XXIV. 

The  Two  Groat  Classes  of  Cortical  Demngemcuts  of  Speech :  Djsphasic  and  Dys- 
logic. — The  Conceptions  of  Aphasia  in  a  Clinical  or  Practical  Sense,  and  of 
Aphasia  in  a  Theoretical  Sense  in  Reference  to  Speech,  do  not  cover  each  other. 
.—The  Apliasia  of  Practitioners  includes  also  Verbal  Auurthria. — lieview  of  the 
Cortical  Dysphasic  Derangements,  which  Cliniciil  Teachers  includu  within  the 
Framo  of  the  Sketch  of  Aphasic  Disease,  and  of  those  which  they  exclude. 

The  conception  of  the  cortical  derangements  of  speech  is 
broader  than  tliat  of  tlie  dysphasia.  The  cortex  is  not  only  tiio 
organ  of  speecli,  as  it  is  uttered  iu  words  graniniatically  formed 
and  arrayed  in  sentences  according  to  laws  proper  to  them,  and 
independent  of  the  individual  Ego,  but  it  is  also  the  organ  of 
tlie  intelligence,  which  stamps  upon  speech  its  personal  charac- 
ter. When  the  operations  of  the  mind  suffer  disturbances, 
then  these  find  their  corresponding  expression  in  the  speech,  and 
these  secondary  demngements  of  spwjech  proceeding  from  tho 
diseased  "Intellectorium'"  we  style  dyslogic,  or  (/t/sphrasias. 
Hence,  the  cortical  derangements  of  speech  may  bo  separated 
into  two  great  classes:  di/sphasic  and  dj/slogic,  or  dyspJiasias 
and  dysphrasias.  We  will  first  examine  more  closely  the  dys- 
phasias, and  later  cast  a  glance  over  the  dysphrasias. 

We  have  previously  (Chap.  IX.)  divided  all  derangements  of 
speech  as  an  independent  faculty,  into  those  of  articulation  and 
those  of  diction;  the  former  we  have  designated  as  di/sarthriaSy 
the  latter  as  dyspJiasias.  If  we  hold  fast  to  this,  then  we  mast 
allow  also  cortical  dysartJirias,  for  the  cortex  forms  words  not 
only  as  acoustic  symbols  for  c«>nception8,  but  also  as  motor  ag- 
gregates of  sound  \  it  imparts  centrifugal  impulses,  by  means  of 
which  the  word  is  handed  over  as  an  organized  motor  unit  to  tho 
infracortical   organs  of    articulation  for   realiaation.      Clinical 


r48 


KUSSMAtTL. — DISTURBANCES  OF  SPEECH'. 


medicino,  however,  has  paid  no  regard  to  this  point.  It  briefly 
styles  every  cortical  inability  to  form  words  ap/uisia,  regardless 
whether  diction  or  articulation  is  interfi^ix-d  with,  and  contrasts 
with  each  other  ataxic  and  unmesic  aphasia.  The  former  it  re- 
gards, after  the  example  of  Popham  and  W.  Ogle,  as  an  inca- 
pacity UtF  the  motor  co-ordination  of  words;  the  lattt»r  as  an 
inability  to  call  to  mind  words  as  sensory  forms  or  acoustic 
sound -pictures.  In  amnesic  aphasia  there  is  lacking  the  internal 
word,  that  which  is  comprehensible  to  the  sp<»akt*r  alone  ;  in  the 
ataxic  form,  the  production  of  the  external  word  is  affected — thf 
word  which  is  comprehensible  to  others,  as  it  is  given  f»>rth  from 
the  co-ordiuatlon  of  sounds  as  motor  forms  through  the  cortical 
key-board  of  the  will.  Obviously  St^inthal  '  is  right,  when  he 
disputes  the  dysphusic  character  of  the  so-called  ataxic  aphakia. 
BO  long  as  mere  derangements  of  simple  diction  arc  allowt-d  to 
pass  as  aphasia. 

Strictly  taken,  ataxic  aphasia  is  nothing  else  than  cortical 
anarthria  of  words,  verbal  aaaHhria /  amnesic  aphasia,  on  the 
other  hand,  is  true  aphasia,  invapacUy  of  verbal  diction. 
When,  however,  we  hereafter  designate  the  cortical  anarthria  of 
words  as  ata.xic  aphasia,  this  inconsistency  is  justified  partly  by 
the  fact  that  this  hwt  designation  has  grown  too  firmly  into 
medical  forma  of  speech  for  one  to  hope  to  be  successful  in 
wresting  from  it  its  citizenship,  partly  by  an  imixirtant  practi- 
cal consideration.  Tiie  cortical  inability  to  form  words  is  in  verj' 
many  cases  of  a  mixed  nature;  not  only  the  cortical  articulation 
of  the  word  as  a  motor  sign  suffers,  but  also  its  recollection  as 
an  acoustic  sign,  and  often  nothing  is  more  difficult  than  to  dis- 
tinguish in  a  given  case  where  the  dividing-line  is  drawn  between 
diction  and  articulation. 

Further,  we  have  already  (Chap.  VIII.)  called  attention  to 
the  fact  that  under  aphasia,  in  the  clinical  sense,  a  great  quan- 
tity of  symptoms  are  embraced,  which  are  of  a  very  varied 
nature.  A  single  picture  of  the  disease  has  been  constructed, 
whose  features  were  gradually  put  together  from  nuraeroiw 
separate  observations  not  agreeing  at  all  with  each  other,  and 
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without  a  thorough  comprehension  of  the  elementary  processes, 
which  cnnstitute  speech. 

lu  thir  uiaiii  it  is  the  following  dysphasic  derangements  which 
are  comprehended  under  the  general  name  of  aphasia: 

1.  Ataxic  aphasia^  or  incapacity  for  the  motor  co-ordination 
of  words. 

2.  Amnesic  apliasia,  or  incapacity  for  the  recollection  of 
words  as  acoustic  aggregates  of  sound. 

3.  Dumbness  for  words,  or  the  inability,  with  good  liearing 
and  sufficiently  preserved  intelligence,  to  understand  words  as 
well  as  previousl}'. 

4.  Paraphasia^  or  the  inabilitj'^  to  properly  connect  word- 
images  and  tlie  con-espundiiig  conceptions,  so  that,  instead  of 
tlie  itnes  corresponding  to  the  sense,  misplaced  or  entirely  incoin- 
jirehensible  word-images  present  tliemselves. 

f).  Afframtnaiism  and  akaiaphasia,  or  the  inability  to  form 
words  grammaticallj^and  to  arrange  them  in  sentences  syntactic- 
ally. 

These  embrace  all  the  aphasic  derangements  recognized  by 
clinical  teachers,  but  not  all  the  actually  occurring  cortical 
dei-angements  of  the  aiitonomous  function  of  speech. 

Thus  there  exists  without  doubt  a  refarded  and  a  hastened 
foTVi  of  speech — the  latter,  up  to  the  point  of  indistinctness  from 
interference  of  the  words,  both  forms  having  their  origin  in  an 
abnormal  course  (as  to  time)  of  the  cortical  excitation  which 
forms  the  basis  of  the  elementary  proces.ses,  out  of  which  tspeak- 
ing  is  developed  by  diction  and  articulation.  We  frequently 
observe  in  meningitis  and  in  different  dilTuse  cortical  affections  a 
strikingly'  nieasured  sp-ech,  which  we  may  designate  as  brad.y- 
phasia ;  at  other  t:imes,  in  conditions  of  excessive  cerebral 
excitation,  a  ^^  iirniulfus  sermoiiis,''''  increasing  even  to  incom- 
preliensibility,  which  admits  of  the  interpretation  already  given. 

A  recent  observation  makes  it  seem  to  us  even  probable  that 
scanning  lUterance  has  at  times  a  cortical  origin,  for  we  saw  it 
in  the  case  of  a  young  man  during  convalescence,  who,  in  con- 
seqnence  of  a  depression  of  the  left  parietal  bone,  remained  for 
weeks  speechless  after  the  intelligence  with  comprehension  of 
words  had  been  rapidly  re-established,  and  after  he  had  written 
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d<»wn  \iitli  the  uiif Aralyzt'd  riglit  hand  incomprehensible  leti 
ami  wonls.  At  thi$  tinn'.  as  a  convali:-sr'**nt,  he  spokv  all  wo 
pn»i>»?rly.  Init  slowly  and  s<-annin;rly ;  htr  also  wrote  them  dc 
jTt'jv'rly.  bwt  slowly.  H«f  niu»-«^l  th"  tongue  in  all  dlivctic 
I>ut  ::t  :1i>.'  sanu-  time  somt'what  slowly. 

W«»  havi?.  luon.'OVfrT.  previously  made  m'-ntiou  ^p.  746_i  of 
apJtatir  tt  uttering,  which  we  have  go«xl  ground  to  rvgard  a 
cortical  derang»*ment. 

IL-re  also  K-longs  that  ffumbling  orer  tyttalA**  of  wl 
we  have  alr*<idy  ivpeatedly  made  mention  «jChap3.  XIII.  j 
XV 11. ».     W"  will  rvium  to  it  in  an  especial  chapter. 

In  the  iit^t  place,  then,  let  us  carefully  consider  the  i 
phasias  which  the  practitioners  embrace  under  the  general  lu 
of  ajthasia.  We  :frhall  join  to  this  the  consideration  of  the  « 
^/-•y/i-'j*  or  d-rar:rements  in  written  5i>e*ch  analogous  to 
d.v<pUasias.  and  wlJch  one  cenerally  finds  described  under 
names  agraphia  or  paragraph  vi.  The  disturbances  in 
sj-r-i-ii  of  cestary-s  (^bcrdensp>rache ,  or  d'jtmimias,  will  a 
be  :aken  into  ci>nsideration. 

Hrf.trv  We  l>^In  this  task,  however,  with  a  description 
a:ax:.*  a:;!  arjn-s;-:  ap»La.*:x  we  must  asain  prvmise  the  rem 
tLa:  w-  r-^rari  rvTh  y*  :h-se  desiiniations.  azainsi  which  we  li 
a!;rr.:.iy  raisvi  t^'-jV:::..*!!*  ^kiii  which  we  ivtain  only  for  objec 
n'a>>2*.  as  t.:'\  LavpiJy  <eIec:r*L  Ataxic  apbas-ia  is  in  a  cer 
sra>-/  i.s.t  i:i.::e>:.\  aiil  aasnes:.-  apLasia  ataxic. 

If.  f-T  rxr:.n:;Ir.  oLe  consider*  mrmctry  as  a  general  func 
of  ;>■:'  r.rrr;-u«  STr^n;.  then  iLerv  m^is:  !*•  a  rvoollection  of 
ar>-i>*i"  s-  -w-!".  a*  vf  xLe  ibot^t  w  ri-:mairea.  br  m^Ans  of  wl 
ih-   :  '-  t:  r.i: !;-  >.'  s:uni*  iiiV.'  w>ri>  is  accompilished. 
rtv.^ "-•'':.  •:.  r-f  •»  >ri>  1*  ;ir*ref-.«rr  a  5>"a"*;j-  affair :   1.  a  refM*n 

V**?*'"  ■"•       •  *•  .•  / '.r '7.-I-  f.'.^.T-r  ■--    .-«:<>  'r.'-,hiMliiOTiJli  fj^  40HU 

-.  .:  *■'  "■"'  -i  .-'•:>•-■>  r*  -.v  ••>-">.^<.*-i'"'.-7;x^.  Trousseau.  i 
£.«"-;<>  >>,'>-;  :.:"is.rii  ::•  &  '.  ss  'f  rr*.:lIr*:^T5oa  ar  tim^-s  of 
"^  r.l-s>T.s.  \r.  :..T!i-f  :f  :!>r  sr::-.::  r  j  sc-SiZis  of  wL.:oii  words 
i::     .'...:-. 'L  i.ii  il-srij*  itrr^riaTr-i  :Lis  c>'?rr>?>cTlr.     W.  O 

ils.   l.>:lr.i"-ii-i-:*l  :"«■;•  ktiir  ' f  rv?. ll-r:: :os  <•' wcr-is  :  in  a^ 
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tion  to  that  wliich  one  ordinarily  understands  by  tliis  tonn,  and 
by  the  aid  of  whicli  W(,'  are  ron.scious  of  a  word,  lie  rw:ognized  a 
Becond  also,  hy  means  of  which  tlie  word  is  pronounced.  What 
5s  called  ataxic  aphabia  is  therefore  always  of  an  amnesic  char- 
acter. 

On  the  other  hand,  amnesic  aphasia  leads  always  likewise  to 
ataxia,  since  the  co-ordination  of  words  is  deturuiiued  only  in 
part  by  the  movement-images;  the  acoustic  word  is  also  necea- 
[aary  thereto  —  it  regulates  the  movements,  but  from  a  more 
distant  station.  If  the  word  as  an  acoustic  sound-structure,  or 
the  connection  between  the  acoustic  and  motor  centres,  experi- 
ences some  disturbance,  then  disordered,  confused,  or  mutilated 
words  must  come  to  the  front.  Consequently,  we  may  with 
Bastlan  '  even  n-gard  paraphrasia,  which  has  its  basis  in  a  dis- 
ordered connection  between  the  centre  that  gives  birth  to  ideas 
(Maudsley's  Intellectorium)  and  the  acoustic  word-centre,  as  an 
ataxic  derangement  of  diction,  or  a  dysphasia. 


CHAPTER  XXV. 

Ataxic  Aphasia,  Agraphia,  and  Amlmia. 

Tliere  are  cases  of  entire  loss  of  speech y  in  which  the  patients 
[retain  the  words  in  the  memory  as  acoustic  signs,  and  still  are 
absolutely  incapal)le  of  uttering  them,  although  the  intellect 
may  be  clear,  and  the  movements  of  tlie  tongue  free.  Tliat  they 
really  are  iu  full  possession  of  the  acoustic  word-signs  is  clearly 
evident  from  the  fact  that  they  can  translate  the  same  into 
writing.  If,  however,  they  be  requested  to  repeat  the  sounds  or 
words  from  dictation,  it  is  impossible  for  them  to  comply,  even 
when  they  are  shown  how  the  tongue  and  lips  should  move. 
They  open  the  mouth,  twist  the  lips,  and  make  grimaces,  but 
bring  forth,  at  the  best,  only  inarticulate  sounds  and  grunts. 

Tims,  Troussoau'  tells  of  a  robust  young  civil   functionary,  tvIio,  in  an  attack 
of  unconsciousness,  lost  the  power  of  speech  entirely,  although  there  was  no  paral- 


'  Brit,  and  Foreign  Med. -Ohir.  Rev.  1869.  pp. 
*  Cliuique  Hudiuale.  Tome  XL  ArU  Aphoaie. 
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ysis  of  any  parts  of  the  body.  He  couUl  execute  nil  the  nnovcinentg  of  the  tonpnrf 
and  li[)8  with  the  greatest  fncility.  He  was  able  to  discharge  the  duties  of  bis  ufliae, 
notwitUstiLiulin^  tin;  loss  of  speech,  as  he  could  tmnsact  all  his  btx&inesa  in  wriliDj^ 
and  be  delivered  to  Trousseau  an  exhnustivu  history  of  his  illaess,  tbiit  had  beea 
written  out  by  himself. 

Bauillaud  ^  was  present,  in  the  year  1829,  at  the  autopsy  of  a  yoong  man  nba 
died  in  the  surgical  ward  of  Phil.  Boycr.  An  umbrella  had  been  struck  with  ruck 
force  into  the  left  orbit,  that  tlie  eyeball  protruded.  During  the  eight  days  ilut 
be  survived,  the  power  of  speech  was  entirely  lost,  although  he  could  still  morebii 
tongue.  He  understood  vrhiit  was  said  to  him,  bat  was  unable  to  answer.  On  tb* 
other  hand,  he  wrote  down  liis  wishes  on  paj)er,  and  stated  ia  writing  that  li« 
retained  his  uieuvory,  but  could  uot  utter  the  words.  There  was  found  a  suppora- 
tivo  softeniiii;  of  the  left  frontal  lobe,  which  had  Wen  bored,  throagh  by  tlie  point 
of  the  umbnUa,  the  perforation  extending  as  far  back  as  the  anterior  end  of  l)it 
left  lateral  ventricle.  The  end  of  the  umbrella  must,  according  to  the  directioa 
of  the  -n-ound,  have  penetrated  the  third  frontal  convolution. 

Buinct '  relates  the  case  of  a  man  in  whose  brain  a  traumatic  abscess  the  dze  oi 
a  nut  was  found  in  the  region  of  Broca's  convolution,  and  extending  as  far  W 
the  corpus  striatum.  There  was  no  secondary  softening  of  the  surrounding  part\ 
but  there  were  traces  of  a  very  circumscribed  meningitis.  After  tho  healing  of  * 
wound  miidc  by  the  trepan,  the  patient  had  regnincd  intelligence  nnd  mrjtiarj,  InU 
remained  speechless.  11b  made  himself  understood  by  gestures,  played  with  hit 
comrades,  copied  from  dictation,  and  wrote  out  his  own  thou<jht8.  In  addition  to 
the  spccchlcssuess,  there  was  slight  facial  paralysis. 

At  otluT  times  the  patient  i.s  nof  ^nt'irdy  speechless  ;  he  can 
still  pronounce  some  loords  of  one  syllable,  but  has  to  resort  to 
"writing  when  he  wishes  to  use  any  other  words. 

Thus,  in  the  case  reported  by  I<aUcmand,  which  is  mentioned  on  page  744,  tlM 
man,  who  was  fifty  years  of  age,  retained  his  intelligence  and  the  |>ower  of  exKOt^ 
ing  all  the  movements  of  the  body,  those  of  the  tongue  among  the  reat,  bat  hi* 
Bjtocch  wiuR  reduced  to  a  few  monosyllabic  words,  lie  could,  however,  make  him- 
self understood,  as  far  as  hia  education  permitted,  by  writing.  Lallctnand  food 
a  circumscribed  .spot  of  softening  on  the  surface  of  the  middle  lobe. 


im 


Wrt'lfc/i  speech  constitutes  the  most  valuable  and  the  m 
reliable,  though  not  the  only  means  of  proving  that  the  memorj' 
for  spoken  avoixIs  ia  retained.  We  must  assume  the  same  in 
those  cases  in  which  aphasic  persons,  who  have  never  learned  or 

'  BulL  de  I'aoad.  mfid.  T.  XXX.  p.  635. 

'  Qai.  des  hopit.  1873.  No.  30.  p.  335. 
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[jiave  forgotten  tlie  art  of  writing,  are  able  to  give  expression  to 
[their  thoughts  and  to  answer  questions  correctly  by  expressive 
gestures.  It  is  true  that  it  is  easy  to  be  deceived  in  such  cases, 
and  the  observer  must  convince  himself  by  careful  and  repeated 
examinations,  that  the  patients  really  understand  him.  He  must 
himself  especially  avoid  the  use  of  any  explanafive  gestures  in 
connection  with  his  words.  We  possess  observations  which 
place  the  existence  of  an  ataxic  aphasia  under  such  cin-um- 
[Btances  beyond  doubt.  Out  of  them  we  may  create  a  second 
[tariety  of  this  form  of  derangement  of  speech. 

Many  of  these  patients  possess  still  a  small  stock  of  words, 
[■which  they  turn  to  good  use  in  making  their  gestures  more  intel- 
ligible. Others  utter  only  a  few  senseless,  mid  often  very  extra- 
ordinary  syllables  and  words.  The  repetition,  of  words  from 
dictation  is  impossible  in  ataxic  aphasia,  even  when  the  patient 
still  retains  control  of  a  small  stock  of  words.  In  this  the  ataxic 
differs  from  the  amnesic  form  of  aphasia  (Ogle).  We  do  not, 
however,  mean  to  say  that  all  persons  with  amnesic  aphasia  can 
repeat  dir'tat^d  words  ;  the  majority  of  them  can,  but  a  very 
teevere  derangement  of  the  recollection  of  words  abolishes  like- 
wise the  ability  to  repeat  words  from  dictation.  Further,  pa- 
tients with  ataxic  aphasia  are  unable  to  form  other  combinations 
witli  the  syllables  and  sounds  of  the  words  they  are  still  abli;  to 
enunciate  (Trousseau).  One  aphaslc  person,  who  could  eaj 
''Bon  jour,  monsitnir"  very  well,  could  not  pronounce  the  word 
"bonbon"  at  all  (Perroud).  Another,  whose  vocabulary  con- 
'eisted  almost  solely  of  the  odd  word  "  cousisi,"  could  not  utter 
the  word  "  concon"  or  ''  sisi"  (Trousseau).  On  the  other  hand, 
they  are  sometimes  able  to  give  vi-nt  to  even  long  and  well  artic- 
ulated oaths  ;  we  have  already  (.Chapter  XVI- )  endeavored  to  give 
an  explanation  of  this  strange  fact.  The  patient  who  answered 
almost  all  questions  with  the  word  "cousisi"  also  employed  the 
mutilated  word  ''saccon,"  which  was  evidently  meant  for 
"  Sacre  nom  de  Dieu"  (Trousseau). 


The  case  of  Lehorgne,  reported  hy  Bnica  (Chapter  XXII.,  p.  734)  illastratM  the 
last- mentioned  fatt.     Leborgne  accompanied  his  demonstrative  gestures  with  the 
diminutive  "  tan,"  or  ita  reduplication  "  tan,  tan  ;  "  when  he  was  not  understood, 
he  became  enraged  and  gave  vent  to  a  long  and  savage  oath. 
VOL.  XIV.— 48 
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The  case  of  Le  Long  (Gimp.  XXII.,  p.  734),  also  niported  br 
Broca,  is  an  excellent  example  of  a  d<^ectice  tocxibuhtry  icith 
coJistant  ami  vntiart/inff  inutilation  qf  some  of  the  still  remain- 
ing words.  This  castj  shows  how,  in  ataxic  apliasia,  the  same 
Boand  m:iy  be  constantly  employed  in  one  word,  and  just  as 
cnnstantly  left  nut  in  aiiotlier,  a  jircKif  that  it  is  not  the  articula- 
tion of  the  sound  in  itself  which  has  become  an  impossibility, 
but  its  combination  with  other  sounds  in  the  woi-d.  It  is  the 
construction  of  the  word  and  not  the  production  of  the  sound, 
tliiit  is  }>re\'pnted.  Both  defects  can,  it  is  true,  occur  together, 
producing  mixed  anarthric-aphasic  derangements. 

IjC  Long  hiid  at  Ti'm  disposition  only  five  wonts,  with  wliich  he  sapplemcntcd 
his  very  expi-cssive  gestures:  oui,  non,  tois  instead  of  troii",  toujours.  and  L*;  Ij« 
iuatead  of  Lc  Long — that  is,  tbroe  perfect  and  two  mutiliited  word&  He  affitin«d 
with  oui,  and  denied  with  non  ;  for  all  numbers  he  employed  tois,  indicating  the 
exact  number  which  he  hud  in  his  mind  by  an  adroit  use  of  his  fio^rs  ;  he  d«g- 
nated  himself  by  Lo  Lo ;  he  used  the  word  toujours  when  he  could  not  indicat* 
Lis  meaning  by  any  of  the  other  words. 

Thus  Le  Long  always  pronounred  tlie  r  in  toujours  correctly  and  elided  it  is 
trois,  89  children  do  wlio  Imve  not  yet  mastered  the  difficulty  of  tho  conjunction  of 
the  r  with  the  preceding  t;  ho  had  permanently  lost  the  power  of  articulating  Ihkl 
combination  of  aoundR.  The  nasal  sound,  which  he  articulated  iu  Don,  be  conldra 
longer  add  at  the  end  of  his  own  name.  ^^H 

AVhcn  arfrapJiia  accompanies  ataxic  aphasia,  it  is  sotnetimM 
absolute  and  Uicral,  the  patients  being  unable  to  ]>rodnre  a 
eingle  letter  with  the  pen.  They  scribble  lines  to  no  ]»urpos« 
upon  tlie  paper,  and  linally  admit  unwillingly  their  iiiuViility  to 
write.  Others  can  etill  write  letters  and  entire  rows  of  letters, 
separated  hi>re  and  there  in  the  semblance  of  words  by  little 
spaces ;  these  combinations  of  letters,  however,  are  for  the  most 
part  unpronounceable :  verbal  agraphia.  It  is  true  that  among 
t^e  unpronounceable  rows  of  letters,  we  also  come  across  written 
words  tliiit  can  be  articulated  and  that  have  meanings  ;  but  it  i?. 
as  a  rule,  impossible  to  disctiver  from  them  what  the  patient 
wishes  to  say.  The  words  that  are  most  frequently  written  cor- 
rectly are  their  own  names,  but  even  these  are  of t-en  mutilated. 
When  th('3*  are  able  to  perceive  that  they  have  forgotten  how  to 
wnte,  and  that  the   signs  on  the  paper  do  not  express  their 
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ts,  the  affection  is  ataxic  agraphia.  If,  however,  ihey 
ixte  to  write,  without  being  conscious  of  these  facts,  we  have 
no  longer  to  deal  with  a  simple  ataxic  agraphia ;  in  such  cases 
the  connection  between  the  idea  and  its  written-iiiiagH  is  broken, 
or  the  written-images  are  obliterated  in  the  memory.  As  the 
aphasic  patient  can  use  his  tongue  for  all  purposes  except  for 
speaking,  so  the  agraphic  patient  can  still  use  his  hands  in  all 
sorts  of  delicate  occupations,  with  the  sole  exception  of  writing. 
Spamer,  e.  g.,  saw  in  Griessen  a  young  agraphic  woman  who 
could  sew  very  skilfully. 

It  is  evident  from  these  facts,  that  the  centres  of  co-ordination 
J'or  spo^e/i  and  icritten.  words  are  different  and  separated  from 
each  oilier  in  position  (Marco).'  As  we  proceed  we  will  detail 
nian3'  more  observations  which  prove  that  derangements  in  writ- 
ten and  spoken  speech  do  not  always  run  parallel.  Since,  how- 
ever, both  faculties  are,  as  a  rule,  deiunged  together,  it  follows 
thai  the  two  centres  are  at  all  eoents  closely  united^  and  that 
their  tracks  Inierl^ace. 

The  sign-speechy  or  the  upeech  of  gestures,  is  more  rarely 
afft.'Cted.  The  aphasias,  in  which  the  power  of  expressing  the 
thoughts  by  means  of  gestures  is  impaired,  are  alwa^'s  of  an  in- 
tent^e  and  complicated  nature.  Here,  too,  we  meet  with  patients 
who  are  aware  of  the  fact  that  the  power  of  pantomimic  expres- 
sion is  lost,  while  others  remain  ignorant  of  the  loss. 

A  woman,  sixty-one  years  of  age,  was  struck  with  apoplexy  on  January  8,  18C2. 
After  the  coiim  disappeared,  she  suffered  from  hemiplegia  and  hemiana'.sthesia  of 
the  rigljt  side  with  apliiisia.  8he  could  pronounce  occiiaionalJy  and  with  effort 
the  word  mami,  which  she  used  in  answer  to  all  questions,  and  now  and  then  the 
word  nan,  which  caused  her  still  more  trouhle.  Gesticulatory  speech  was  impaired. 
She  nodded  affirmatively  with  the  head  wlien  she  wished  to  answer  in  the  negative, 
or  raised  up  two  fingcrH  in  order  to  express  four,  or  five  instead  of  three.  It  wai 
evident  from  the  expression  of  her  face  that  she  knew  very  well  that  she  expressed 
herself  incorrectly.      She  died  Dec.  15th. 

An  apoplectic  cyst  embraced  n  great  part  of  the  third  left  frontal  convolution, 
the  entire  left  island,  and  the  ncijjhboriug  medullary  substance  along  with  the 
anterior  third  of  the  corpus  striatum  (Perroudj.' 


'  De  I'existenoe  d'nn  principe  ooordinateui  de  r^oiitoie.  Hem.  de  la  soc.  de  bioL 
XL  B^rie.  T   III.  1805. 

*  Jonm.  de  mud.  de  Lyon.  iy04. 
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A  woman  was  paralyzed  on  the  left  half  of  the  body,  and  apbaaic  from  apo- 
plexy. She  still  had  at  her  disposition  only  the  following  little  phrases  which  she 
Uttered  with  interjectional  sprightliness :  "Oui,  parhleu! "  "Tiena!"  and  "  Von» 
comprenez  { "  When  asked  whether  she  wished  to  eat,  she  answered :  "  Oui,  parbleul " 
what  she  wished  to  eat  ?  "Oui,  parbleu  !  "  what  her  name  was  ?  "  Oui,  parblca !  "  or 
also  "Ticns!  "  in  a  mocking  and  snappish  tone.  She  seemed  persuaded  that  her 
answers  were  to  the  point  Slie  often  added,  "  Vous  comprenez  ?  "  in  tJie  ton«  in 
which  a  person  would  use  it  who  thinks  he  has  conTinccd  the  person  speaking  wilh 
him.  She  often  made  use  of  gestures,  which  were  aa  limited  and  acnaclcss  as  hrr 
discourse  (Peter).  Here  there  was  amnesic  or  combined  amnesic  and  at&xic  denngt- 
ments. 

Trousseau  found  also  tliat  aphasics  sometimes  imitate  ges- 
tures, but  cannot  nuike  tliem  at  request,  unless  they  have  been 
previously  made  before  them.  This  is  not  ataxic,  but  amnesic 
amimia. 

The  patient  Paqnet,  who,  besides  his  name,  could  pronounce  almost  only  the 
word  "cousisi,"  imitated  the  movements  of  clarionet-playing  with  exactitude,  and 
comprehended  also  what  they  meant.  When  requested  a  few  momenta  later  to 
mnke  the  same  motions  of  clarionet-playing,  he  reflected,  but  was  generally  isct- 
pable  of  accomplishing  this  simple  pantominc. 

We  will  close  this  chapter  with  an  abstract  of  a  case  observed 
by  Westphal,  in  which  there  was  in  our  opinion  aphasia  of  a 
decided  ataxic  nature.    It  is  impossible  to  determine  from  ilie 

very  meagre  account  of  the  case  that  has  been  published  whether 
it  was  accompauied  by  amnesia.  What  seems  to  ns  espei-ially 
interesting  in  this  case  is  the  inability  to  utter  words  with  the 
exception  of  two  senseless  word-like  combinations  of  sounds. 
wMle  the  patient,  under  certain  circumstances,  was  still  able  to 
articulate  letters. 

A  man  in  Westphal's '  clinic,  who  shortly  before  had  been  paralyzed  by  la 
a[>opl(;ctic  stroke,  had  the  appearance  of  a  person  of  great  intelligence,  but  was  na- 
able  either  to  utter  a  word  npuntaneotuily,  or  to  rfpeat  one  after  another  person.  When 
a  word  was  dictated  to  liim,  lie  opened  Ills  mouth,  made  all  sorts  of  grimaces,  and 
visibly  exerted  himaelf  to  respond  to  the  demand,  but  always  ga.'ve  ntteranoe 
instead  to  the  sounds  "tschi-tschi,"  or  "  akoko."  ITewas  also  unable  to  repeat  ter- 
tain  sounds.    IViien  he  was  told  to  read  aloud  from  a  book — ho  had  learned  to  read 


■  Zeitachr.  f.  Ethnologie.    Bd.   VI    1874.     VerhandL   der    Berliner  GeaellM^.  t 
Anthropologic.  S.  94. 
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— bo  brought  forth  in  a  apelling  maoncr  (no  matter  what  the  letters  were  in  the  text 
before  himj,  the  Bounds  a,  u,  te,  etc.,  which  he  was  able,  on  request,  to  repeat  after* 
warda.  When  told  to  put  out  his  tongue,  lie  oivcned  his  mouth,  without  putting  it 
nut  at  first.  At  other  times,  however,  he  succeeded  in  protrudiug  the  tongue,  which 
then  showed  itself  to  be  fr<july  movable.  Upon  diclatiuu  he  wrote  his  owu  nutue 
and  that  of  his  wife  correctly, 

^H  Amnesic  Aphasia. — Simple  Aphasia  of  Recollection  (Erinnerungs^Aphasie),  and 
^^L  Aphasia  with  more  intense  Disturlianecs  of  Memorj, — lufiuence  of  Word- 
^^1  Amnesia  and  of  Aphasia  in  General  upon  Mental  Activity. — Complicated 
^H         Forma  of  Amneaic  Aphasia. 

^P  As  Biermer  "^  has  very  appositely  remarked,  the  converse  of 
the  Mephistophelian  verse :  "When  the  ideas  fail,  a  word  coinea 
opportunely  to  hand,"  '  applies  to  amnesic  aphasia.  The  idra 
I  is  2?rese/il,  but  the  icord  is  icatditig^  aUhough  articidntioii  is  al 
^l  tfte  service  of  tJie  word.  The  idea  of  an  object,  or  of  ita  prop- 
^  ertiea  and  rflations,  rises  up  in  tlie  mind,  but  the  accompanying 
word-image  is  wanting,  or  only  partially  enters  the  recollection. 
Two  things  are  possible  here.  Either  the  word  is  entirely 
extinguished  in  the  memory,  or  it  still  remains  there,  but  does 
not  get  afloat ;  or,  to  use  a  more  common  expression,  the  a^socia- 
iiftfi  between  word  and  idea  is  interrupied. 

Altogether  the  most  frequent  form  of  aphasia  is  that  in  which 
the  word  is  still  preserved  in  the  memory,  but  the  idea  can  no 
longer  bring  it  into  recollection,  while  it  ininiediat.ely  emerges 
and  can  be  correctly  spoken,  as  soon  as  it  is  either  spoken  or 
read  before  the  patient. 

Nasse'and  after  him  Falret'  have  made  from  this  a  special 
class  of  aphasics,  viz.,  those  who,  the  intellect  being  intact,  can- 
not recall  certain  words,  classes  of  words,  and  letlers,  but  ran 


I  Vortrag  dber  Aphaaie  in  Zurich,  1  Jan.  1871.    Corretjpondenzblatt  fur  schwQix. 
Aetste  I.  8. 

*  "  Wo  die  Bepiffe  fehlen,  da  8tellt  ein  Wort  zn  rechter  Zeit  sioh  ein." 
»  Allg.  Zeitachr.  f.  Pdychiatrie.  Bi  10.  1823.  8.  525. 
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still  repeat  and  also  write  out  all  words  which  are  spoken  before 
them.     This  is  slmjylc  aphasia  of  rccolltclloii. 

ThuB,  an  epileptic  could  nut  utter  a  single  word  spent  an  coosly,  but  he 
repeated  and  wrut«  without  ditticulty  words  that  were  spoken  before  bim.  (Forbe* 
Winslow. ') 

Proper  names  and  substantives  in  general  are  the  words 
which  are  most  frequently  forgotten ;  sometimes  verbs,  adjec- 
tives and  pronouns  are  also  forgotten,  and  occasionally  all  words 
have  slipjH'd  from  the  memory.  It  is  usiml  to  illustrate  the 
forgetting  of  proper  names  by  Crichton's  well-known  anecdote 
of  the  ambassador  at  St.  Petersburg,  who,  whe)i  asked  his  name 
on  the  occasion  of  making  a  visit,  had  first  to  call  out  to  his 
attendant,  "For  heaven's  sake,  tell  me  what  my  name  is  !" 

When  the  aphasic  patients  do  not  find  the  substantives  they 
want,  they  ])uraplirase  them  in  such  a  way  that  the  integrity  of 
the  idea  can  be  clearly  recognized. 

A  Uiud,  forty  years  of  age,  was  unconBcious  for  four  weeks  after  a  scrcre  injoir 
of  the  head;  Uo  regained  his  recollection  of  things  and  places,  bnt  hia  nieoaor;  for 
names  was  lost.  The  nouns  hud  disappeared  from  his  voeubularj,  but  he  still  bad 
command  of  the  verba.  A  [lair  of  scissors  lie  culled  that  with  which  ono  cuts;  the 
window,  thrnt  through  which  one  sees,  through  which  the  room  Is  illumined,  etc 
lie  had  forgotten  most  of  his  songs  and  prayer*.  He  recovered  his  memory  stihae- 
quently  (Bergmaun  *). 


^n 


A  case  observed  by  Graves,*  a  thoroughly  trustwortny 
authority,  is  uncommonly  interesting,  since  it  shows  that  only 
the  inillal  Idters  of  tlie  substantive,  and  consequently  only  a 
portion  of  the  word,  may  be  aroused  in  the  memory  by  the  idea, 
the  rest  of  the  word  not  emerging  until  the  corresponding  written 
word  meets  the  eye. 

A  man  fifty-air  years  of  age,  after  an  apoplectic  attack,  lost  his  memory  for 
proper  names  and  substnntivcs  in  general,  with  the  exception  of  their  first  letters, 
although  the  power  of  speech  was  not  impaired  in  other  respects.  He  prepared  for 
himself  an  alphabetically  arranged  dictionary  of  the  .iul)Stantive3  required  in  his 


'  Ob.wure  Diseases  of  the  Brain  and  Mind.  p.  510. 
'  Allg   Zeitschr.  t.  Pnychiatrie.  1869.  Bd.  (i.  S.  047. 
»  Dublin  Quarterly  Joum.   T.  XI.  p.  1.  1851. 
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liome  iatcrcoursc,  and  whenever  it  became  necessary  for  him  to  use  a  noun,  ho 
immediately  looked  it  out  in  his  dictionary.  When  he  wished,  <■.  j?.,  to  say  Kuli 
(cow),  lie  looked  under  K.  As  long  as  hu  kept  his  eye  Ufjon  the  written  name, 
be  could  pronounce  it,  but  a  moment  afterwards  he  was  unable  to  do  so. 

On  the  other  liand,  a  boy,  whom  L.  Schh.^siiiger '  obs<.'iTed,  left 
out  the  initial  consonants  of  woixis  in  speaking  and  writing. 

The  boy,  who  was  eight  years  of  ago,  became  speechless  in  consequence  of  a 
commotio  cerebri,  after  which  he  had  heen  uucousciuus  for  six  days.  luiuiediutely 
after  the  return  of  consciousncfls  ho  could  make  himself  [Mirfcclly  intelligible  by 
signs,  but  could  neither  gpeak  nor  write.  He  gradually  learned  both  again.  One 
month  after  the  receipt  of  tlie  injury  he  was  able  to  speak  nearly  everything,  but 
left  out  iuvariahly  the  initial  conscmunts  of  the  words.  lie  spoke  and  wrote,  e.  g., 
"  Ich  ar  icht  ort,"  instead  of  "  Ich  war  nicht  dort." 

The  question  now  arises,  why  nouns^  and  especially  proper 
names  and  names  of  thitir/s,  are  more  readily  forgotten  tlian 
verbs,  adjectives,  conjunctions,  and  the  other  parts  of  speech? 
The  more  concrete  the  idea,  the  more  readily  is  the  word  to 
designate  it  forgotten,  when  the  memory  fails.  Probably  the 
only  reason  for  this  is  that  the  conot'plions  uf  persons  and  things 
are  more  loosely  connected  with  their  names  than  the  abstrac- 
tions of  their  civcumstunces,  relations,  and  properties  are.  We 
easily  represent  persons  and  things  to  ourselves  without  names  ; 
the  image  of  sense  is  here  more  essential  than  the  symbol,  /.  e., 
the  name,  which  conduces  but  little  to  our  comprehension  of 
personages  or  objects.  More  abstract  conceptions,  on  the  con- 
trary, are  attained  only  with  the  aid  of  the  words,  which  alone 
give  them  their  exact  shape.  Ilence  verbs,  adjectives,  pronouns, 
and,  still  more,  adverbs,  prepositions,  and  conjunctions,  possess 
a  much  more  intimate  relation  to  thought  than  nouns.  We  can 
conceive  that  the  processes  of  excitation  and  tiie  corabiuationa 
in  the  cellular  networks  of  the  cerebral  cortex  must  be  much 
more  numerous  for  the  creation  of  an  abstract  than  of  a  concrete 
conr«*ption,  and  that  the  organic  tracts  which  connect  the  former 
witii  its  name  must  be  correspondingly  much  more  numerous 
than  tliose  of  the  concrete. 

This  accounts  for  the  fact  that  forgetfulness  of  the  names  of 


•  Wiener  mad.  Press*. 
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persons  and  of  things  Is,  eren  in  the  fulness  of  health,  a  mr 
cumtuon  occurrence.  Gradaal  transitions  lead  from  ihU/>iiyn»- 
lutj'wal  to palJiological  word-amnesia.  Elderly  people  fr^awdr 
c(>iii])luin  of  the  failure  of  their  recollection  for  names  at  t  dar. 
]n'rlj!ii).s,  when  they  think  with  the  greatest  vigw,  ud  k^g 
bt'fort!  lh<;  morbid  stnile  omfieHa  sets  in.  In  riper  jeats,  pcnm 
and  objects  interest  us  less  on  their  own  account  than  on  aexoat 
(if  iho  iissociations  bound  up  with  them,  the  concrete  phcnomewi 
l«'8s  thiin  the  ruling  idea  and  the  princi]ile  governing  the  pluaiv 
Mu'uu.  Tlie  ciii>acity  to  grasp  and  to  hold  fast  iji  the  mttuoij 
the  laws  by  which  facts  are  regulated,  increases  as  we  »dn*» 
in  years,  wliile  tlie  niemorj-  for  words  diminishes.  In  toA 
amtirsid,  provided  it  is  really  moTbidy  the  former  sufft'isaki 
I'ust  events,  even  itnportant  ones,  vanish  from  the  xanmar^', 
tilings  that  occurred  during  early  life  remaining  fresh  ia  Ik 
ixHvUei'tion,  wlu^n  more  recent  occurrences  have  been  rntinif 
forp^itten.  The  pjitients  forget  the  names  of  their  best  frirtrfj 
Hud  oven  of  tluir  own  children  ;  at  last  they  can  only  recogui 
lh«^r  m"<m'st  connections  with  effort,  and  gradually  fall  into  a 
iHHulilivUi  of  senile  iinbecility. 


lis»t  ns  now  contrast  the  more  prt^aund  d^ranffementJt 
ortf,  which,  as  a  rule,  are  of  a  complicated  nature,  witb  tlif 
ftlUwsiM  of  recollection.    In  the  former  we  do  not   have  lo  i 
with  *  wmple  loosening  of  the  bonds  between  the  idea  and 
w\mi«     On  the  contrary,  the  words  are  shattered  in  their  st 
tim«   MS  Moouslio  combinations  of   sound,    nnd    are  somet 
tvt»Ut«M«tt\l  completely.     In  this  condition  also  it  is  the  pr 
IMme«and  substantives  which  suffer  in  the  first  instance,  and  I 
vi*r<^  mljtH'tives.  and  pronouns  in  the  second,  while  the  parte] 
niHHH'h  wl»lch  iv]m»sent  rather  the  framework  of  language 
Hllll  \inttflf«vt«xl.     The  patient  distinguishes  and  understands 
>vor>U  when  they  are  pronounced  before  him,  and  endeavors 
h»|>t>ttl  thetn,  but  with  very  varying,  and,  as  a  rule,  only  par 
HUe»»«>s».     AVhen  the  jwitlent  is  anxiotis  to  learn,  and  jxiys  sin? 
uiteniiitn,  fjistening  his  eye  upon  the  mouth  of  the  speaker,  and 
tlie  woiil   is  re}>eated  before  him  several  times,   he  can  often 
reprinluce  it  correctly.     Otherwise  it  cannot  be  uttei-ed  at  all,  or 
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is  articulated  in  a  mutilated  shape  ;  sometimes  this,  sometimes 
that  sound  or  syllable  is  foi^otten,  or  the  sounds  and  syllables 
are  incorrectly  combined,  or  alien  syllables  which  belong  to 
kindred  words  are  intei-polated  or  added  in  place  of  the  final 
syllables.  The  mutilation  and  distortion  of  words  occurs  in  vary- 
ing forms,  now  in  this  form,  now  in  that,  and  not  in  the  constant 
form  we  find  in  ataxic  aphasia.  At  the  same  time  the  articula- 
tion of  the  sounds  is  unaffected,  provided  the  case  be  not  com- 
plicated by  literal  anarthria.  The  written  language  is  invariably 
affected,  and,  as  a  rule,  to  a  much  greater  degree  than  the 
spoken  language.  The  letter-signs  may  be  entirely  forgotten,  or 
can  no  longer  be  aiTanged  in  the  form  of  words.  In  some  cases 
a  few  written  word-images  still  emei^e  from  the  depths  of  the 
memory  in  a  recognizable  and  correct,  or  in  a  mutilated  and 
contorted  shape. 

The  following  case,  which  came  under  my  own  observation, 
and  along  with  which  I  give  the  results  of  the  autopsy,  will 
illustrate  for  the  reader  this  form  of  severe  amnesic  aphasia. 

A  stone-mason,  fifty-five  years  of  age,  with  extensive  atheromatous  degeneration 
of  the  arteries,  remained  a  long  time  in  the  surgical  clinic  in  Freiburg,  where  he 
was  treated  for  ulcers  of  the  feet.  On  March  19th,  1876,  these  had  cicatrized.  Up 
to  that  time  no  disturbances  of  the  intelligence  or  of  speech  had  been  remarked. 
On  the  evening  of  March  22d,  a  weakness  of  the  right  arm,  and  a  transient  inability  , 

to  find  words,  suddenly  set  in ;  for  some  days  previously  he  had  suffered  from  ' 

loss  of  appetite  and  nausea.     At  noon  on  March  23d  the  aphasia  returned  and  this  j 

time  was  permanent  In  the  evening  there  was  paralysis  of  the  right  leg.  The 
patient  was  transferred  to  the  medical  wards.  On  the  following  day  we  found 
paralysis  and  anssthesia  of  both  legs,  with  cessation  of  the  circulation  in  both 
crural  arteries.  These  serious  symptoms  were  caused  by  thrombosis  of  the  abdom- 
inal aorta,  and  resulted  in  death  on  April  12th,  from  mummification  of  the  legs. 
We  had  therefore  an  interval  of  three  weeks  in  which  to  study  the  patient's  aphasia. 
The  paralysis  of  the  right  arm  disappeared  sufiiciently  in  a  few  days  (on  March 
26th)  to  allow  the  patient  to  use  the  arm  for  the  purposes  of  eating,  and  it  gradu- 
ally disappeared  almost  entirely.  No  anaesthesia  of  the  arm  could  be  discovered. 
In  the  face  and  tongue  there  was  no  sign  of  paralysis. 

The  patient  had  lost  to  a  great  extent  the  ability  to  find  words,  but  not  the  power 
of  articulation.  He  repeated  all  the  letters  correctly,  with  the  exception  of  the  letter- 
word  ypsilon  (y),  of  which  he  could  only  repeat  the  syllable  yps.  He  could  not 
repeat  the  alphabet  spontaneously ;  sometimes  he  began  to  count  instead  of  to  spell, 
and  broke  off  in  a  pout  when  he  discovered  his  error,  and  at  other  times  he  would 
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begin  in  a  careful  and  resolute  manner,  iind  succeed  perluips  in  bringing  fortl 
several,  even  aix  or  eight  letters  consecutively,  but  would  then  become  sdlent  or 
utter  &  medley  of  letters,  some  of  which  had  been  already  spoken  and  some  bod  not 
He  was  still  able  to  re[)roducc  in  imitation  simple  syllables  and  even  words  o( 
two  or  three  syllables,  but  would  say,  for  instance,  "  bobe  "  instead  of  "  bebo,"  etc. ; 
wordfl  of  more  than  three  syllabUs  he  could  not  utter.  Instead  of  "  Convtantina- 
ple  "  he  said  "  Stozati,  Stozate,  Stozatnlsch.'*  After  prolonged  schooling-,  in  wluch 
he  was  made  to  pronounce  one  syllabic  after  another,  and  to  watch  closely  at  the 
same  time  tlie  mouth  of  the  person  speaking  to  him,  he  achieved  "  C'onstantj,"  lint 
could  get  DO  further.  In  counting  he  proceeded  sometimes  as  far  as  twelve,  some- 
times  as  far  as  sixteen;  then  followed  complete  confusion,  in  which  he  at  timn 
l>erceived  thut  he  was  astray,  at  times  not. 

His  aaiuc,  Sena,  he  found  and  pronounced  on  the  second  attempt;  the  name  of 
Ids  birthplace,  Buchheitn,  only  after  several  fruitless  efforts  and  with  stasistance  from 
others.  To  the  question  in  which  county  the  village  lay  came  the  au:«Mrer  •*  Here" 
(Buchlieini  is  situatL'd  iu  the  county  of  Froiburg).  "When  asked  the  name  of  the 
county  town  which  he  meant  by  "here,"  he  answered  in  an  animated  tone,  "I 
ahall  find  it  yet."  IIo  was  unable  to  find  the  name,  however.  When  the  word 
"Freiburg"  was  pronounced  before  him,  he  said  "  feig  l>urg-burg-frei-frD."  H« 
was  made  to  fix  his  attenti<m  ou  the  mouth  of  the  speaker,  and  at  last  he  rac^ 
cccd.al  in  saying  "  Freiburg."  He  was  theu  asked  iu  wliat  country  Freiburg  lic»l 
He  answered,  "  Of  course  I  know  that  1 "  but  he  was  unable  to  find  the  word  for  it 
"  Grrissherzogthum  Baden"  was  pronounced  before  him,  and  he  said,  in  attemptHl 
imitation,  "  grossherzog,  grossfrei."  He  could  not  say  knife,  fork,  etc.  altbongli 
he  know  them.  We  tried  to  teach  him  the  names  for  them,  sometimes  with  lucccn 
sometimes  without.  Instead  of  "  Gubcl  "  he  said  "  Giiascr,"  Instead  of  "  Loffel." 
"  Flofe."  IIo  wrote  his  name  with  his  shaky  right  hand,  l>ut  wrote  "Sen" 
instead  of  "  Stinn,"  forgetting  therefore  the  second  "  n ; "  when  the  mistake  w« 
pointed  out  to  him,  he  was  unable  to  correct  it.  Of  his  first  name  '*  Friedrich" 
ho  could  only  say  "Fri."  lie  was  unable  to  write  down  bis  age  and  birthday. 
Wo  cotikl  not,  on  account  of  the  marked  presbyopia  of  the  patient,  aaoertoin  to 
what  extent  he  vnm  able  to  uudorstand  what  he  read. 

When  the  patient  attempted  to  speak  of  his  own  accord,  ho  was  unable  to  find 
the  words.  Ha  contented  himself  therefore  with  indicating  his  meaning  by  ge^itiei 
He  still  (msscssed,  however,  a  small  store  of  words  and  sentences,  of  which  he  made 
constant  u-iie,  They  were  the  interjections :  "  O,  je  !  "  "O,  weh!"  "Mcin  Oott!* 
"  Maria  Josef !  "  "  Da.s  ist  zu  arg !  "  flliat  is  too  hartl),  "  .la  froUich  I  "  and  now  tod 
then  also  :  "  Sacrament !  "  IIo  summoned  persons  by  "  Sle  !  "  (you).  He  answeitd 
questions  always  correctly  with  "  Ja!  "  (yes),  or  "Nein  I  "  (no),  or  "  Zu  vieJ  I  "  (too 
macli),  "  Zu  arg !  "  (too  bad).  "Nicht  so  arg !  "  {not  so  bad).  He  took  the  UreliMt 
interest  in  evcrj'thing  that  took  place  in  the  ward. 

On  the  Otii  of  April  the  patient  began  to  be  delirious  when  left  alone.  \t  thii 
time  he  had  fever.  He  uttered  undistinguishable  syllables  which  were  frequently 
reiterated,  along  witli  the  same  expressions  of  wonderment  and  words  of  complaint 
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1  before.  After  April  8th  he  threw  in  occasionally  French  words.  Between  the 
"Maria  Josef,"  "Dua  ist  halt  so!"  "  Daa  iat's  eben  !  "  '*  Es  ist  halt  zu  arg!"  ho 
would  auilduuly  strike  Ju  \vith"Mon  Dieu!  mon  Dicu  !  "  When  requested,  «.  j/., 
to  desiguatu  the  neat  of  the  pains  he  complained  of,  lie  answered,  "  Pas  toujours  I " 
Immediately  afterwards  ha  would  reply  to  another  questiuu  in  an  irritable  man- 
ner, but  fttill  in  words  that  showed  a.  correct  uuderatanding  of  tiie  query :  "  (J,  je 
n'en  suis  ])as  sflr."  We  ascertained,  on  addressing  him  in  French,  that  he  had  lived 
long  in  France.  He  iilwaya  answered  correctly  with  :  "  Oui,  monsieur!  "  "  Oui  I" 
"  Non  1  "  "  Mais  si !  "  "  Paa  trop  1 "  "  Bicn  !  "  and  thanked  with  "  Merci !  "  To  the 
que«tiou  :   "  Vuub  ptiez  a  Paris  <  "  the  uuiswcr  was,  "  Si,  j'y  felais."    Question  :  *'  Was 

er  dort  getricben  ?  "  (what  he  did  there).     Answer:  "  J'ai  puit !  "  uaintelligiblo 

ayllaliie.      Question :    "  Avez-TOUB  travaiilfi  ?  "      Answer :    "  Presque   toujuui-s !  " 

Question:   "Was?"  (What?).    Answer;  "  Truvaill6 chose  ....  je  ne  sais  pas 

bien.°'     He  answered  eagerly  in  the  athrumtire  wlieii  asked  if  ho  had  worked  in  the 
Paris  chalk  quarries,  but  could  give  no  further  details. 

At  the  autopsy  we  fnund  a  i-eddish  yellow,  circumscribed  softening  of  the  Irf'l 
cerebral  cortex  in  (wu/i/ei:  the  larger,  5.5  cm.  long  and  1.5  to  1.8  broad,  occupied 
the  anterior  portion  of  the  "  Oijrut  anguhtrW'  (Huxley,  Ecker)  ;  the  smaller,  2  cm. 
long  and  0.8  broad,  partially  destroyed  the  "  Gijrwt  oeeipitalit  II."  wlut-e  it  Uhitrt  vUh 
the  "  Oynu  temporalu  11.'^  The  depth  of  the  foci  was  only  4  mm.  The  brunches  of 
the  vessels  leading  to  tliem  were  the  seat  of  throniliosis.  Tlierc  existed  no  other 
lesions  of  the  Ijrain.  Unfortunately,  wc  were  unable  to  ascertain  whether  the  paresis 
of  the  right  arm  had  its  origin  in  thrombosis  of  the  brachial  artery  or  in  the  lesions 
of  the  cortex. 

Our  patient,  tlierefore,  was  able  at  the  best  to  put  tntjt^tlier 
words  of  tkret!  syllables,  never  one  of  four.  He  presi'nted  the 
typical  picture  of  loss  of  memory  for  spoken  and  written  words 
without  specf'al  complication,'},  which  manifested  itself  princi- 
pally by  VL  forge/fulness  of  substantiws  and  bf/  t?te  nuirkedhj 
di^ointed  inanner  in  which  he  comhined  letters  and  si/llnMett  in 
tJie  spoken  words.  The  recognition  and  comprehension  of  words 
were  not  noticeably  affected.  This  case  illustrates  admirably 
how  an  ataxic  impress  can  he  stamped  on  the  ulterance  of  a  loord 
by  the  disjointed  acoustic  combination  of  the  same. 

We  will  now  describe  another  case,  also  observed  by  ourselves, 
in  which  the  recollection  of  nouns  and  verbs  had  sufFered  seri- 
ously, and  their  formation  from  the  sound  and  syllable  elements 
but  little,  while  the  comprehension  qf  words  seemed  affected. 
This  case  forms  the  transition  to  the  derangements  which  wo 
shall  describe  in  the  following  .chapter  ag  word-deafness  and 
word-hlindness. 
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A  gentleman  of  fine  appearance,  sixty-eix  years  of  age,  with  Bcleiosis  of  the  arte^ 
rics,  and  fond  of  good  living,  was  in  good  licalth  until  five  weeks  before  he  cuue 
under  our  oliscrvation.  At  that  time,  while  on  a  journey  and  suffering  from  ubsti« 
nutc  eonstipatiou,  he  began  to  be  visited  by  attacks  of  dizziness  attended  Vij  nn- 
usuul  meutul  irritability  and  ill-buuior,  with  headaches  in  the  right  frontal  region, 
which  at  tiinea  were  rery  severe  and  disturbed  his  rest  at  night.  Gradually  a 
disturbttnco  of  speech  dcvclo[>ed  itself,  on  account  of  which  I  was  consulted.  Ub 
greeted  me  at  first  with  some  tolerably  fluent  sentences,  and  recalled  ■  prerima 
accidental  meeting  in  Stuttgart  Presently,  however,  he  came  to  a  full  stop  is 
each  new  sentence  as  soon  as  he  came  to  a  noun,  or  used  instead  a  wrong  woi4 
(paraphasia).  If  be  was  helped  orer  this  difficulty,  he  was  able  to  conclude  the  «ep- 
tenco  correctly,  provided  he  did  not  stumble  across  a  verb  at  the  end ;  if  he  did, 
he  generally  exchanged  it  for  an  inapposite  one.  It  often  seemed  to  me  that  th« 
verb  did  not  occur  to  liim,  8im])ly  for  the  reason  that  the  first  part  of  the  sen* 
tencc  had  rauistii.:d  fiuui  his  momory.  His  inability  to  find  the  substantives  vexed 
him ;  he  tried  to  paraplirasc  tbem,  but  iu  doing  so  involved  himself  into  more  aaii 
more  incomprehonaible  coinbinatioos  of  phrases,  and  lost  the  thread  of  his 
tencc.  He  became  trani|uil,  huwever,  and  joyfully  assented  when  I  guessed 
he  really  wished  to  say.  Mutilation  and  distortion  of  words  occorred  onl; 
slight  extent. 

Being  far-sighted,  ho  used  glasses  in  reading,  and  with  their  help  read  al( 
■omcwliat  slowly  but  correctly,  even  very  long  words.  It  was  evident,  however, 
that  many  words  were  strange  to  him  which  had  been  unquestionably  famiUarta 
him  previously.  Thoughtfully  repeating  one  of  these  words  twice,  he  remarked, 
"I  have  never  met  this  before,"  In  speaking  the  longest  words  he  broke  off  ia 
the  middle,  repeated  the  first  half,  and  then  united  both  halves  into  a  well-spoken 
whole.  He  could  writa  letters,  l)ut  was  unable  to  write  words  correctly.  He  ln-gto 
with  wrong  letters,  then  wrote  perhaps  two  or  three  in  correct  sequence,  and  finally 
finished  the  word  with  n  number  of  wrong  letters.  The  effort  of  writing  fatigwd 
Mm  greatly,  and  he  gladly  desisted  from  it  The  movements  of  the  tongue  were 
free  in  all  directions  and  he  could  whistle  loudly.  During  hearty  laughter  a  tol- 
erably marked  drawing  of  the  mouth  towards  the  right  side  was  observable,  bat 
no  drooping  of  the  left  angle  of  the  mouth  could  be  discovered.  The  limbs  were 
tree  in  all  tlieir  movementa,  but  the  patient  complained  of  being  easily  fatigued. 
It  vma  discovered  that  he  had  always  l>een  left-handed ;  he  wrote,  however,  with 
the  right  hand.  This  was  weaker  than  the  left  (from  want  of  practice),  and,  •■ 
has  been  said,  was  not  parnlyzed.  He  saw  well  with  both  eyes  ;  he  had  been  for 
a  long  time  slightly  deaf  in  the  right  ear;  sensation  in  the  skin  and  the  tongue 
was  delicate.  When  the  patient  was  told  to  press  the  hand,  to  pat  oat  tlie 
tongue,  or  to  close  the  eyes,  he  H]}oke  some  assenting  words,  "  ja,  ja,"  or  "j» 
wohl,"  but  did  not  perform  the  movements  until  they  had  been  made  before 
him  once  or  oftener.  Ho  acted  in  this  like  a  person  who  does  not  understand  i 
request  couched  in  a  foreign  language,  and  who  can  only  be  made  to  nndeisttad 
by  gestures. 
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I  saw  the  pattcnt  again  fourteen  days  later.    HU  mental  and  bodily  atrcngth 

had  in  tbc  racaatinie   markedly  decrcas(.>d.  and   a   left  tided   Iieiiiipurcslg  uf    the 

face    and  arm  was  unmistakably  present.     He  used  the  right  hand  almust  entirely, 

although  he  bad  seldom  used  it  previously,  and  passed  it  frequently  over  the  right 

side  of  bis  bead,  whicli  Bccmcd  to  pain  bira.     He  spoke  only  a  few,  for  the  most 

I        part  unintelligible  words,  and  no  longer  understood  'n-liat  woa  snid  to  him.     His 

food  bu.d  to  be  put  into  bis  mouth,  btcausc  he  was  no  longer  able  to  get  bold  of  it 

with  the  spoon  and  fork  {apraxia).     Ue  only  ventured  to  walk  when  be  was  led, 

and  walked  then  with  short  mincing  steps.     After  this  time  aU  tbc  faculties  of  tbe 

patient  progressively  dc'cayed,  and  he  died  three  weeks  Inter. 

^^        At  tbe  autoi>sy,  as   the   pbjsiciuns    kindly  informed    me,  tbc  right  temporal 

^Blobe  was  found  swollen,  and  affected  with  yellow  softening  in  its  anterior  por- 

^Btion  over  an  area  about  tbc  !<izc  of  a  goose-egg,  without  sharp  demarcation  from 

^Vthe  healthy  medullary  substance.     At  the  fissure  of  Sylvius  a  portion  of  this  lobe, 

about  as  large  as  a  hazel-nut,  was  intlttrated  with  blood.     The  softening  extended 

some  centimetres  downward  into  the  head  of  the  nucleus  caudatus.    Tbe  frontal 

lube  was  intact. 

At  the  date  of  the  first  examination  in  this  case  there  was 
[evidently  iiot  only  a  derangement  of  association  between  the  con- 
ception and  the  word  in  ike  direction  from  the  former  to  the  lat- 
ter, but  also  a  derongemeai  in  the  direction  from-  the  latter  to  the 
former  ;  the  expressive  as  well  as  the  impressive  band  of  fibres 
■was  affected,  while  the  words  were  still  properly  made  up  of 
their  sounds,  whenever  it  was  possible  to  drag  them  from  the 
I  depth.s  of  the  memory,  whether  tliis  were  done  by  the  force  of 
^pthe  idea  itself  or  of  the  written  or  dictated  words.  At  the  same 
^  time  this  case  sliows  how  the  loss  of  nouns  and  verbs  can  Im- 
pede the  course  of  the  speech,  and  thereby  interfere  with  the 
I     eoolution  qf  the  thoughts  themselces. 

^P      We  are  thus  led  to  the  question  of  the  relation  of  word- 

^^  amnesia  to  the  intellect.     We  see,  from  the  example  just  cited, 

that  this  defect  in  its  severer  grades  renders  well   regnlated 

thinking  aloud  impossible.     It  does  not  follow,  however,  that 

silent  thought  is  also  incompatible  with  it. 

There  are  many  mental  combinaiions  that  are  consummated 
witJiout  icords.  To  such  belong  particularly  many  yames.  Thus, 
re  see  many  aphasics,  who  can  hardly  find  a  single  word,  still 
play  dambrett,  dominoes,  cards  and  chess  with  great  skill.  The 
aphasic  Paquet,  of  whom  we  have  repeatedly  spoken,  who  could 
not  even  count  his  age  upon  his  fingers,  and  whose  intelligence 
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waa  considerably  impairt'd,  could  still  play  cards  well,  and 
climated  thereat  w'nh  ;i  certain  shrewdness  (Trousseau).  It  is  a 
remarkable  fact  that  persons  who  previously  played  well  sotne- 
times  remain  masters  of  the  game,  not  only  when  they  have 
become  ajihasic,  but  also  when  they  have  become  weak-minded. 
Trousseau  tells  lis  that  when  he  was  Assistant  Pliysiciau  in  the 
Insane  Asyluni  at  Charenton,  he  was  often  irritat«.Hl  to  the  very 
depth  of  his  soul,  because  some  half-idiotic  person  beat  him  at 
a  game  of  trictrac  or  chess. 

Menial  comb  illations  which  bear  upon  business  affairs,  and 
can  only  be  set  in  operation  by  the  aid  of  speech^  are  at  timet 
eoen  admirably  carried  otU  notwithstanding  tJie  existeTtce  of  a 
high  di'gee  of  ataxic  ap?t(i.si<t.  AVe  have  already  cited  in  Chap- 
ter VII.  an  observation  of  Broadbent's,  belonging  in  this  cate- 
gory, which  places  this  fart  beyond  doubt,  and  we  will  now 
quote  one  from  Trousseau  that  is  no  less  instructive. 

An  educated  landed  proprietor,  wbo  could  only  say  "  oui "  with  a  lieaTj  lallinj 
tongue,  and  could  not  write  at  all,  suffered  not  only  from  anartbria,  but  aliio  fran 
aphasia.  When  requested  to  pick  out  the  o,  u  and  i,  of  the  word  "  oui "  from  » 
number  of  lctt«ra  more  than  one  ctm.  in  size,  he  succeeded  in  doing  so,  wit^  some 
difficulty,  hut  was  not  iiUlc  to  form  the  word  "  oui"  out  of  tlieni.  Ht-  understood 
very  well  what  was  said  to  him.  His  intelligence  was  impaired,  it  is  true,  as  the 
members  of  hla  household  showed,  but  to  so  flight  a  degree  that  he  was  ftil] 
able  to  aid  bU  son  with  useful  advice  in  the  management  uf  his  large  pnopertj. 
Ho  insisted  on  being  consulted  in  regard  to  the  leases,  indicated  by  gestures  when 
any  clause  displeased  him,  and  would  not  then  rest  content  until  it  wa*  cliangni 
in  a  manner  to  suit  him.  As  a  rule,  the  changes  ho  sanctioned  were  profit&ble.  Ho 
played  caida  as  well  as  he  did  previously. 

This  patient,  consequently,  thought  out  correctly  involved 
questions  of  business,  although  he  suffered  in  an  advanced 
degree  from  ataxic  aphasia.  It  is  not  necessary  to  regard  the 
decline  of  his  mental  power  as  a  consequt^nce  of  the  aphagia; 
botli  derangements  conld  be  co-resnlts  of  the  unquestionably 
serious  organic  lesion  of  the  brain  which  had  caused  pernianent 
hemiplegia  and  paresis  of  the  tongue.  Impairment  of  the  intel- 
lect is  almost  invariably  met  with  in  connection  with  aphasia, 
but  the  two  derangements  do  not  run  a  parallel  course,  and 
hence  it  is  advisable  not  to  ascribe  an  existing  menial  debility 


AMNESIC   APHASIA. 


767 


\to  (he  aphasia,  but  rather  to  seek  for  tlie  cause  of  both  disturb- 
mces  in  a  third,  the  organic  lesion  of  the  brain. 

One  would  think  that  amnesic  aphasia,  espfcially  in  its  more 

leevere  foniis,  must  ofTw  a  greatur  obstacle  to  uirntal  coiiibina- 

[tions  of  the  second  class  than  the  ataxic  variety  of  the  affection 

-that  the  loss  of  word-signs  must  remier  the  thouglita  mixed 

and  confused.     In  hid,  unless  the  affection  be  merely  a  light 

form  of  a]>hasia  of  recollection,  it  is  almost  always  accompanied 

t)y  a  very  pronounced  diminution  of  the  intelligence.      Lordat, 

lowever,  asserts,  as  we  have  already  mentioned  in  Chap.  VII., 

that  lie  was  able  to  think  rationally  in  spite  of  an  amnesic  aplia- 

[fiia  with  entire  loss  of  the  memory  and  understanding  for  spoken 

md  written  words.     As  we  do  not  consider  ourselves  justified  in 

refusing  all  credence  to  Lordat's  assertion,  although  it  evoked 

many  doubts  in  us,  as  well  as  in  Trousseau,  we  are  compelled  to 

leave  the  answer  to  this  question  open. 


It  is  not  always  easy  to  draw  the  line  between  the  ajihasia  of 
recollection  and  deeper  disturbances  of  memory.  Whilst  in  the 
former  we  have  to  deal  only  with  a  disturbance  of  the  conduc- 
itionTrom  the  idi^ational  centre  to  the  acoustic  word-centre,  with 
adiniinutiou  consequently  of  the  ability  to  draw  out  tlie  word- 
signs  from  the  meniorj'  through  the  stimulus  of  the  thoughts, 
in  tlie  latter  the  function  of  the  formation  of  signs  and  the 
acoustic  word-i'entre  itself  are  involved.  Up  to  this  point  the 
conditions  of  amnesic  aphasia  can  apparently  be  easily  and 
clearly  grasjied.  They  beccmie,  however,  more  complicutc-d  and 
often  diflicult  to  unravel,  when,  as  in  our  last-mentioned  case, 
conduction  in  the  direction  from  the  acoustic  word-centre  to  the 
ideational  centre,  /.  e.,  the  comj>rehension  of  the  signs,  is  affected; 
when,  further,  the  track  between  the  acoustic  and  the  motor 
word-centres  is  involved  in  the  lesion  ;  when  the  intelligence  is 
greafly  impaired  ;  finallj'.  when,  in  the  case  of  persons  who 
know  how  to  read  and  write,  the  optical  word-centres  employed 
in  reading  and  writing  and  the  bands  of  fibres  connecting  theoa 
with  the  ideational  centre  and  the  motor  centres  for  spoken  and 
written  words,  must  be  taken  into  consideration  in  the  analysis 
of  the  case.     AVe  will  describe  some  difficult  cases  of  this  char- 
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acter  here ;  in  the  following  chapters  they  will  be  more  minutely 
investigated. 

In  one  case,  which  was  published  by  Dr.  Hertz '  in  the  hi£t 
century,  the  word-images  very  seldom  came  spontaneously  to 
the  lips,  and  then  only  in  an  isolated  manner ;  the  words, 
moreover,  could  only  be  repeated  from  dictation,  when  they  were 
pronounced  st-veral  times  loudh'  before  th«  patient,  while,  oa 
the  other  hand,  in  reading  they  came  to  him  instantaneously. 

An  officer,  about  forty  years  of  age,  was  attacked  with  apoplexy  in  Angtut,  17?t 
The  tongue,  hands,  and  feet,  were  at  first  paralyzed.  After  a  year  he  was  able  to 
walk  again,  aiid  bis  bunds  alao  bad  Ijecomc  stronger,  but  a  disturbance  of  spetck 
remained  behind.  He  pronounced  distinctly  isolated  words  that  happened  to  oorar 
to  bim,  or  that  were  repeated  before  liim  a  number  of  time*  aloud  and  elowly; 
otherwise  hin  discourse  was  an  incomprehensible  muttering.  Wbc-n  a  book  at 
manuscript  was  put  in  bia  hand,  he  read  easily  and  distinctly,  and  not  even  tte 
smallest  mistakes  could  be  noticed.  As  soon  as  he  laid  aside  tbe  book,  he 
unable  to  repeat  a  single  une  of  the  words  just  read. 

In  the  following  case  the  restoration  of  the  memory  for  words 
by  the  aid  of  written  speech  and  spelling  is  extremely  interesting 

Dr.  Ilun,'  of  Albany,  reports  the  case  of  a  farrier,  who  suffered  from  heUl 
disease,  and  wa*  seized  one  day  with  congestion  of  the  brain,  which  threw  himioM 
a  state  of  stupor  that  lasted  acvenil  days.  He  then  recovered  consciouaoeH  lai 
understood  what  was  said  to  him,  but  although  his  tongue  waa  freely  tnorable,  ti^ 
could  not  find  words,  and  bad  to  make  himself  understood  by  signs.  He  ondox 
stood  the  meaning  of  the  words  which  were  said  to  him,  but  Cuuld  not  find  thaat 
necessary  to  give  expression  to  his  own  thoughta.  He  could  not  repeat  wordi 
that  were  pronounced  before  bim.  When  Dr.  Hun  pronounced  the  word  which  ta 
sought,  he  was  much  rejoiced,  but  his  efforts  to  repeat  it  were  fruitless.  If  Dr. 
Hun  wrote  it  out  for  him,  he  was  able  to  spell  it,  and  could  then  pronounce  it  afttc 
a  few  attempts.  He  gradually  learned  by  repeated  practice  to  retain  and  ote  it 
He  made  for  himself  a  tablet  on  which  the  necessary  words  were  written  out,  1114 
took  refuge  in  this  during  speaking.  Finally,  he  learned  to  do  without  it.  VTlu^ 
be  was  unable  to  pronounce  a  word,  he  was  also  unable  to  write  it. 

We  follow  this  up  with  a  case  in  which  the  entire  domaia 
of  expression  and  intelligence  was  deeply  involved.  The  aphasia 
in  this  case  seemed  more  considerable  than  the  agraphia,  and, 
there  was  evidently  a  severe  disturbance  not  only  of  an  amnesic, 


WinBloiB,  loo.  dt. 


*  Baatian,  loo.  oit,  p.  SaO. 
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•but  also  of  an  ataxic  nature.     The  patient  was  treated  at  first 

hy  Trousseau,  and  later  by  Cliarcot.' 

Ad&le  Anselin  was  at  first  fntircly  speechless  nml  paralyzctl  upon  tlie  riglit  side. 
The  lu"ini|)legia  persisted,  but  the  tonyue  was  frcily  movable,  oncl  subsequently  she 
Lecame  able  to  speak  of  lier  own  accord  three  words  or  phrases:  "  Maman  !  ma- 
man  !  "  to  call  people  to  her;  "  Peux  pas  dire,"  as  an  answer  to  all  queslinns ;  and 

'  irhen  she  was  impatient,  "  Oh,  malheur  1 "  Besides  tbia  she  could  count  up  to  fif- 
teen or  Bixtceo.  She  was  somewhat  better  off  in  regard  to  writing,  for  which  she 
made  use  of  the  left  hand.  She  was  able  to  write  down  several  short  phrasea  with- 
out dictation,  f.  g.,  "  Monsieur,  je  vous  remercie  de  toutca  vos  hontCs  I  "    She  could 

I  also  write  a  few  words  and  short  phrases  which  were  dictated  to  her  or  which  she 
read,  but  she  frequently  mixed  up  the  words,  and  generally  ended  with  uiideeipher- 
oble  hieroglyphics.  She  often  employed  the  wrong  pantomimic  symbols.  A  child- 
i«b  behavior  betrayed  the  fact  that  her  intellect  wa3  affected,  The  autopsy  dis- 
closed numerous  foci  of  softening  in  the  cerebral  cortex,  which  were  secondary  to 
inflammatory  vegetations  in  the  left  heart.  They  occupied  chiefly  the  left  island 
and  tlie  border  convolution  of  the  left  temporal  lobe,  the  third  right  frontal  con- 
volution, and  the  right  corpus  caudatum. 

In  the  following  case,  iinally,  there  was  also  severe  amnesic, 
aphasia,  along  with  serious  disturijances  of  the  understanding 
and  of  the  intelligence  in  general.  The  motor  centre  for  spoken 
words  had  not  snfTered,  but  the  connection  between  it  and  the 
acoustic  sound-centre  seemed  at  timi'S  to  be  interrupted,  whereby 
the  aphasia  received  a  more  ataxic  impress. 

A  patient,  whose  history  was  given  to  us  by  Sander,'  could  speak  a  number  of 
words  in  a  tolerably  connected  manner,  but  often  missed  single  words,  and  some- 
times could  not  tell  his  name,  age,  and  occupation.  Occasionally  he  was  able  to 
pronounce  the  most  difficult  words,  «.  g.,  "  Schornateinfcger  "  (chimneysweep)  six 
times  in  succession.  At  other  times  he  repeated  incorrectly  Bords  that  were  pro- 
nounced before  him,  and  did  not  correct  the  mistakes,  no  matter  how  often  they 
'  wore  repeated  to  him  in  the  proper  way.  He  remarked  occasionally,  when  he  did 
not  know  a  word,  "  I  did  know  that,  but  I  cannot  say  it  any  more  !  "  He  could 
only  count  up  to  twenty.  When  asked  how  much  six  times  seven  is,  he  answered, 
twenty-six.  He  could  not  repent  the  alphabet ;  when  be  tried  to  do  so  he  would 
say,  a,  b,  c,  3,  4,  5.  He  could  no  longer  read  or  write,  and  al«o  no  longer  recog- 
ixiaed  individual  letters.  lie  was  unable  to  name  objects  placed  before  him,  but 
found  them  correctly  when  their  names  were  mentioned  to  bim.  When  he  was  told 
to  look  at  bi»  finger,  he  raised  his  hand,  attempted  to  whistle,  and  the  like.    The 

'  Fmit-Eeavle,  loc  cit.  Ob*  33. 
'  Arch.  f.  Psych.  Bd.  IL  S.  53.  FaU  4. 
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aifection  ended  in  imbecility.     Tlic  autopsy  reTcsIcd  %a  exteiuuTe  focus  of 
ing  in  the  left  hcmisplicre,  in  coIlecti»ins  of  fibres  which,  acrordlng  to 
belong  to  those  radiating  from  the  corpus  callostun. 


CHAPTER  XXYIL 

WoKl-Dcafncss.— Word-Blindness. — Derangetnerts  of  the  Impnarive  or  '. 
Bpcech-track  in  OcncraL— Alexia  and  Kindred  Derangements  in  the  i 
hension  of  the  Symbols  of  Expreaaion. — .Vpraxia  and  Aph&aia, 

In  medical  literatare  we  find  cases  recorded  as  aphasia  whick 
should  not  properly  be  designated  by  this  name,  since  the 
patients  were  still  able  to  express  tlieir  thoughts  by  speecli  ajii 
writing.  They  had  not  lost  tlie  power  either  of  speaking  or  oC 
writing ;  they  were  no  longer  able,  however,  although  the  h€*r« 
ing  was  perfect,  to  understand  the  words  which  they  heard,  or, 
although  the  sight  was  perfect,  to  read  the  written  words  which 
they  saw.  This  morbid  inability  we  will  style,  in  ortlor  to  hava 
the  shortest  possible  names  at  our  disposition,  too^rd-d^a/ntfi 
and  word-blmdness  {c<ecUas  et  surd/las  verbalis). 

These  defects  seldom  occur  isolated ;  they  are  general)]' 
combined  with  other  dysphasic  derangements,  with  gennine  lo« 
of  words  of  an  amnesic  nature,  or  with  agraphia.  We  hari 
already  described  such  cases  in  which,  besides  aphasia  and 
agraphia,  there  was  impairment  in  a  varying  degree  of  tlifll 
ability  to  understand  the  words  which  were  heard  or  the  writing 
which  was  read.  As,  however,  a  correct  appreciation  of  this  » 
markable  phonomenon  is  of  the  greatest  importance  for  the  com- 
prehension not  only  of  aphasia  as  a  morbid  affection,  but  also  o( 
the  mechanism  of  8i>eech  in  general,  it  is  necessary  to  make  it 
the  subject  of  a  special  examination. 

All  disturbances  of  speech  can  be  brought  under  two  grpafi 
classes,  accordinfi  as  the  connection  between  tJte  conreption  and 
ilte  word  is  impeded  in  the  direction/rom  thefrrrmer  to  the  tattfr, 
or  vice  versa, /rom  the  latter  to  the/or  mer.  W?teyi  the  first  hap- 
pens,  the  expression  supers  ;  when  the  second,  the  understand- 
ing. 
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"We  call  the  entire  tract  which  leads  from  the  nerves  of  sense 
the  centre  of  conceptions  the  impress  It  e  or  perceptive;  the 
jtlier,  which  compasses  the  expression  of  the  conception,  the  ex- 
fpressice.     What  we  style  diction  and  articulation  move  entirely 
^upon   the  expressive  tract.     The  impressive  tract  serves  only 
for  the  reception  of  words  spoken  or  put  into  writing  by  others; 
lence,  the  ability  to  learn  to  speak  and  to  write  depends  upon 
the  integrity  of  this  tract.     From  the  clinical  facts  that  will 
iresently  be  investigated,  the  conclusion  is  evident  that,  as  in  the 
jxpressive  tract  organically  different  functions  are  called  into 
?tion  for  the  production  of  sounds  and  words,  so  in  the  impres- 
sive tract  different  organs  are  required  for  their  reception.    For 
khe  understanding  for  sounds  and  that  for  spoken  words,  or  the 
iderstandiug  for  written  letters  and  that  for  written  words,  are 
lot  inseparably  bonnd  together,  but  are  different  things.     The 
inderstanding  for  words  can  be  lost,  and  that  for  sounds  or  let- 
ers  retained.     Tlte  perception  of  sounds  and  murmuTS  wfdch 
ire  individvaUy  known  as  towels  and  consonants,  and  tlieir 
irrangement  into  the  aconstic  word-image  which  becomes  the 
%hol  of  this  or  that  idea,  ore  differerd  functions,  wJiick  are 
•yeiformed  in  dij^erent  parts  of  the  central  system.    The  aphasia 
>f  Lordat,  of  which  we  have  already  repeatedly  spoken,  is  one  of 
the  most  interesting  examples  of  entire  incdiility  to  speak  due  to 
7SS  of  the  memory  for  words  with  comph-te  ioord-d^afness  and 
oord-btindness.     We  will  linger  a  little  longer  over  his  case. 


'  Je  mc  troavai  privC  de  la  valeur  do  toas  lea  moU.  S'il  m'en  rcstait  quelques- 
ils  me  devfoaient  presque  itiiitiles,  jmrcequc  jc  ne  nie  soiivenais  plus  de  la  ma- 
*Biferc  dont  il  fivllait  lea  coordoaer  pour  qu'ils  esprimassent  ma  penB^e."  This  state- 
ment, it  is  tr«c,  leaTea  it  uncertain  whether  Lordat  was  entirely  deprived  of  the 
word-images;  but  it  is  altogether  probable  tliat  he  was,  siuce  lie  not  only  could 
not  utter  a  single  word,  but  distinctly  states  that  the  words  fell  uncomprehended 
upon  his  ear,  although  his  hearing  was  preserved  and  he  was  able  to  reflect  as  a 
physiciaa  and  philosopher  itpon  his  condition.  In  the  same  way  the  treasures  of 
•writing  were  closed  to  him  as  with  seven  seals.  lie  eould  tpell,  it,  it  true,  hut  could  not 
read.  "En  perdant  le  souvenir  de  la  signification  dea  mota  entcndus,  j'avais  perdu 
elui  de  leurs  signes  viaibles.  La  syntaxc  avait  disparu  avec  les  mots,  Vnlphahet 
nd  TtCettiit  rettf  ;  niais  la  jonction  dea  lettrcs  pour  la  formation  des  mots  ftait  une 
ttude  i,  fairc.  Ijorsque  je  voulus  jeter  un  coup  d'oeil  sur  Ic  livre  que  je  lisais, 
luaud  ma  maladie  m'avait  atteint,  jc  me  vis  dans  1' impossibility  d'cn  lire  Ic  titrc 
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n  m'a  falla  Cpder  lentemcnt  la  plupart  dcs  mots."  He  describes  with  deep 
tion  the  happy  moment  when,  after  several  wretched  weeks,  he  allowed  his  gi 
wander  over  his  library,  and  unexpectedly,  from  out  of  a  comer  the  words  " 
pocratis  opera  "  flashed  upon  him  from  the  hack  of  a  folio.  Tears  burst  froi 
eyes.  That  moment  marked  the  commencement  of  the  improTement,  which  £ 
ended  in  recovery. 

Another  not  less  important  observation  reported  by 
Sclimidt,'  of   Munstermaifeld,  shows    that  word-deafness 
word-blindness  can  accompany  an  amnesic  derangement  of  sp 
of  an  inti;nso  grade,  which  in  this  case  manifested  itsel 
aphasia,  parapliasia,  mutilation  and  distortion  of  words, 
agrammatismns.    The  words  were  only  perceived  as  a  cortf 
murmur y  although  the  liearing  was  very  delicate,  and  althc 
the  VQiDcls  and  consonants  could  not  only  he  recognized  a 
alone,  but  also  could  with  some  troiMe  he  combined  into  too 

A  woman,  twenty-five  years  of  age,  became  suddenly  unconscions,  during  i 
straining  at  stool,  ten  days  after  confinement  After  conscioufincss  returned  si 
not  paralyzed,  but  suffered  from  aphasia  and  paraphasia.  She  found  the  ■\ 
with  difllculty  or  not  at  all,  reversed  or  mutilated  them,  said  "  butter"  inrte 
"  doctor,"  threw  out  letters  and  syllables,  inserted  others,  used  the  infinitive  ii 
of  the  proper  mood,  and  conjugate<l  irregular  verbs  regularly.  8hc  was  thi 
to  be  deaf  l>ccausc  at  first  she  did  not  understand  a  single  word.  It  was  soo 
covered,  however,  that  she  heard  a  knocking  at  the  door  or  the  ticking  of  a  i 
as  clearly  as  a  well  person,  that  she  could  diHtinguish  between  two  housc-cloc 
the  tone,  etc.  Words,  on  the  other  hand,  as  she  aftersvards  stated,  were  pert 
only  OS  a  C()nfus<.>d  murmur.  She  heard  separate  vowels  and  repeated 
'\Vlu-n  a  word  of  one  syllable  was  spoken  in  the  ordinary  way,  she  did  not  n 
stand  it,  l)ut  when  the  different  letters  were  separated  distinctly  from  each  i 
so  that  they  stood  forth  in  the  pronunciation,  she  was  able  to  repeat  the  ^ 
Witli  words  of  more  than  one  syllable  it  was  necessary  first  to  pronounce  on 
lal)lr  distinctly,  then  another,  then  tlie  two  together,  or  she  would  not  under 
the  word.  It  was  tlie  same  thing  witli  reading.  She  studied  the  words  very 
fully,  and  tried  to  pronounce  them  at  first  separately,  and  then  together.  B 
ery  took  plane  .slowly.  She  did  not  understand  short  sentences  until  after  the 
of  half  a  year,  and  then  only  when  they  were  pronounced  slowly  and  distil 
Even  at  tlie  last  there  remained  some  little  difficulty  in  speaking. 

Patients  who  suffer  from  word-deafness  and  possess  at 
same  time  the  ability  to  express  themselves  in  words,  bnt 

■  Allg.  Zeitsdu^  f.  FlqroUatris.  1871.  Bd.  XXVU.    8.  804. 
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[many  words  in  the  wrong  places,  and  often  distort  them,  leave 
[on  the  minds  of  observers  the  impression  that  they  are  crazed. 
The  observer  must  be  on  his  guard  to  avoid  fatling  into  this  error, 
or  into  t!ie  still  greater  error,  wliich  has  also  been  conimittt.'d,  of 
regarding  the  patients  as  at  once  doaf  and  demented.  The 
patients  may  iiave  perfectly  correct  ideas,  but  the  correct  expres- 
sion for  them  is  wanting ;  the  words,  and  not  the  thoughts,  are 
confused.  Tlwy  would  even  understand  the  ideas  of  others  if 
they  could  only  understand  the  words.  They  are  in  the  position 
of  persona  suddenly  set  down  in  the  midst  of  a  population  which 
uses  the  same  sounds,  but  different  word;?,  these  striking  upon 
their  ears  as  an  unintelligible  clutter.  They  attempt  themselves 
to  speak  this  language,  which  perhaps  they  had  once  learned 
during  childhood,  but  liad  almost  entirely  forgotten  long  before. 

I  They  no  longer,  however,  find  the  right  words,  and  those  wliich 
they  find  are  uttered  in  distorted  and  incomprehensible  shapes. 
Baillarger'  demonstrated  once  that  a  person  who  had  been 
regarded  as  both  deaf  and  d»^mented,  was  really  neither  one  nor 
the  other.     He  concluded,   from   the  expressive  gestures  with 
which  the  woman,  who  did  not  even  know  her  own  name  any 
more,  accompanied  her  disconnected  discourse,   that  perfectly 
distinct  ideas  existed  behind  the  apparent  confusion.     Unlike 
an  insane  pei'son,  she  betrayed  a  knowledfjcof  her  own  condition.^ 
and  never  did  anything  silly. 
^L       Wernicke'  described  two  very  instructive  cases  of  this  kind. 
^■One  of  the  women  whom  he  treated  for  this  disease  was  con- 
^Hdered  by  the  attendant  to  be  deaf. 

^V  Both  women  were  advanced  in  years.  On  a.  Buperflcial  oxamination,  one  of 
them  mode  tUe  iiniireasion  that  she  was  insane,  partly  liecause  her  answers  did  not 
correspond  to  the  sense  of  the  questions,  partly  because  she  used  inverted  and  dis- 
torted words.  The  meaning  of  her  sentences,  however,  cimld  be  unraveled  and 
found  to  be  rational ;  moreoyor,  her  entire  behavior  was  always  sensible.  Whea 
excited  she  often  spoke  quite  correctly.  When  she  tried  to  write  she  only  made 
up  and  down  strokes,  and  was  no  longer  able  to  produce  letters;  she  had  also 
lost  the  ability  to  read. 

Qradaally  she  learned  to  speak  almost  correctly  again  and  to  read  aloud  witli- 


^Pwas 


Bull,  de  I'acad.  de  m6d.  T,  XXX,  p.  828, 
'  Der  aphatische  Symptomencotnplex.  BresUa.  1874.  Fall  1  a.  2. 
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out  hesitation.  She  also  regained  to  Eome  extent  the  power  of  Trriting;  she  cotild 
copy  from  written  mnnuscript,  but  could  produce  in  \rriting  onlj  a  few  seli-cboseu 
or  dictated  words. 

The  other  person,  who  also  suffered  from  paraphasia,  was  at  first  suppooed  to  be 
deaf  and  crazy.  At  the  autopsy  there  was  found,  together  with  atrophy  of  all  the 
convolutions,  a  pulpy,  thrombotic  softening  of  the  first,  and  of  a  great  part  of  the 
second  left  temporal  convolution. 

This  word-deaf iiess  can  only  be  confounded  with  genuint 
deafness  wlieii  the  observer  contents  himself  with  a  superficial 
examinalion,  since  it  is  easy  to  verify  the  fact  that  the  patients 
perceive  and  pay  attention  to  calls,  noises,  and  murmurs.  Be- 
sides, the  combination  of  aphasia  with  deafness  is  exceedingly 
rare;  an  instance  of  it  will  be  found  in  a  case  of  apoplexy  re- 
])orted  by  Banks.'  This  fact  is  striking,  when  we  boar  in  mind 
the  frequent  simultaneous  appearance  of  aphasia  and  anosmia,* 
hemianasi/iesiu'  or  Jtemiopia.* 

SpeecJi-blindiiess  occurs  more  frequently  than  speech-dejtf- 
ness.  We  must  be  careful,  however,  not  to  mistake  the  results 
of  a  genuine  hemiopia^  which  usually  occupies  the  right  halves 
of  both  retinas  for  an  inability  to  see  and  to  comprehend  letters 
and  words. 

According  as  the  letters  or  words  do  or  do  not  fall  upon  the 
remaining  portion  of  the  field  of  vision,  the  hemiopic  patient  can 
at  one  time  see  and  read,  at  another  not.  "When  the  power  of  rec- 
ognizing words  and  letters  is  still  perfect,  it  is  easy  to  detect  tlie 
hemiopia,  but  otherwise  it  is  difficult.  It  is  then  frequently  by 
no  means  easy  to  say  how  much  of  the  alexia  and  paralexia  is  to 
be  ascribed  to  the  hemiopia,  and  how  much  to  the  more  or  leas 
complete  loss  of  the  ability  to  apprehend  letters  and  words. 
The  difficulty  may  also  be  increased  by  the  limited  power  of  ex- 
pression.     The  patient  can  perhaps  still  read  some    word  or 

>  Dublin  Quart.  Rat.  Pebr.,  1865. 

»  Bonnafoni,  Bull,  do  I'acad.  de  mfid.  T.  XXX.  p.  875.—  IF.  Ogle,  Anosmia.  lUti^.' 
ohir.  Transact.  LIII.  p.  3G3.  Compare  also  the  case  described  in  Chap.  XXDL,  ji.  TfT, 
in  which  the  outbreak  of  aphasia  was  accompanied  by  hallucinations  of  smell. 

'  We  have  detailed  several  observationa  of  this  sort,  reported  bjr  Ce>mB^ 
and  othera. 

*  8ander,  loc.  oit.    Fall  9.      BemharAly  Berlin,  klin.  Woehensohr.    18T3.   So 
WtmMUy  loo.  cit  Fall  3  tt.  9. 
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another,  but  can  no  longer  pronounce  it,  or,  when  he  tries  to  do 
BO,  produces  other  syllables  and  words.  The  real  state  of  the 
case  can  then  scarcely  be  unravelled  and  we  stumble  across  the 
most  astouishiijg  phenomena,  as  witness  the  observations  reported 
by  Wernicke.  The  patients,  e.  (/.,  read  oSy  while  passing,  the 
names  upon  the  tavern-sif^ns  on  the  stieet,  but  are  nevertheless 
incapable  of  reading  letters  and  words  with  a  steady  gaze. 

Tliey  recognize  the  individual  letters,  but  are  unable  to 
put  them  together  to  form  words,  or,  vice  versa,  they  read  the 
words  but  cannot  read  the  individual  letters.  A  patient  recog- 
nizes the  word  Goetlie  on  the  title  of  a  book,  but  not  the  word 
Schiller  on  that  of  a,  neighboring  one.  Long  words  are  perhaps 
often  read  wrongly  only  for  the  reason  that,  while  the  first  syl- 
lable can  still  be  propi/rly  seen,  the  rest  cauuot,  and  the  word 
is  then  filled  out  arbitrarily  in  accordance  with  the  idea  called 
up  by  the  first  syllable  (Bernhardt '). 

Wernicke  made  a  very  sagacious  remark  in  regard  to  the 
ability  to  comprehend  written  or  printed  characters.  He  called 
attention  to  the  fact  that  this  is  also  dependent  upon  the  degree 
qf  intelleclttal  cultivation.  The  uneducated  man,  who  is  but 
little  practised  in  reading,  can  only  understand  the  words  written 
loilft  the  aid  of  their  spoken  images  ;  he  has  to  read  ike  wriling 
aloud  to  himself,  because,  for  the  understanding  of  the  sight- 
images,  he  requires  the  aid  of  the  sound-images.  The  scholar 
glances  over  a  page,  and  understands  its  meaning  without  first 
translating  the  written  words  into  spoken  words.  The  first  wiU 
present  the  symptom  of  alexia  in  addition  to  the  aphasia ;  the 
other  can  understand  written  language,  and  his  ability  to  do  so 
presents  the  most  striking  contrast  to  his  inability  to  understand 
spoken  language.  On  the  other  hand,  when  he  attempts  to  read 
aloud,  he  may  be  as  aphasic  as  in  spontaneous  speaking. 

An  observation  reported  by  van  den  Abeele '  leaves  little  room 
to  doubt  tliat  a  complete  text-blindness  may  exist,  although  the 
•  intellect,  and 


po 


ight, 


powei 


ipeech 


'  Berliner  klin.  WocbeiiBckr.  1873.  Nr.  32.  A  pntient  with  bemiopia,  which 
remained  aft«r  recovery  from  aphasia,  saw,  e.  ff.,in  tbo  word  ''  zcrschmettert "  ool/ 
the  first  syllable,  "  zer,"  diatinotly, 

'  BolL  de  I'acad.  de  mud.  bel^.  Noa.  6  and  7. 
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A  woman,  forty-five  years  of  age,  was  struck  with  apoplexy  while  in  the  enjoy- 
ment of  the  inoKt  blooming  hcaltli.  After  some  hoars  consciousnesa  returned,  bat 
aha  was  i>aralyzc(I  upon  the  right  side,  and  had  pain  over  the  left  eve ;  her  intelli- 
gence was  somewhat  dull,  the  memory  weak,  tlie  speech  free.  Six  weeks  later,  the 
paralysb  and  the  weakness  of  memory  and  intelligence  had  almost  disappcarNL 
Two  months  after  the  attack  she  discovered  that  &he  could  no  longer  read  printing 
and  writing.  Shu  saw  the  text,  distinguished  tlic  forms  of  tlic  letters,  oud  could 
even  copy  the  text,  but  was  incapable  of  translating  the  words,  into  spoken  wprds 
and  thoughts.  Site  could  comprehend  pictures,  and  decipher  a  rebus ;  she  osdcr- 
Btood  consequently  ideographic  representations,  but  not  writing.  When  van  den 
Abeele  publi-shed  this  uliservation,  the  patient  bad  already  regained  the  {>owcrt<> 
read  some  words  of  one  aud  two  syllablea 

Broadbent '  communicates  a  no  less  remarkable  observation. 

A  very  intelligent  and  energetic  man,  after  suiTcring  from  cerebral  tymptaaa 

(headache,  vomiting,  delirium),  lost  entirely  the  power  to  read  i>rinting  and  writ 
ing,  He  saw  the  text,  but  did  not  understand  it,  although  ho  could  still  write eanlT 
and  correctly  both  from  dictation  and  spontaneously.  His  conTcraation  was  good 
and  his  vocabiiliiry  very  large,  but  occasionally  the  namra  of  streets,  persons,  snd 
things  failed  him  ;  he  wa^  not  able  to  name  on  demand  the  simplest  and  motl 
familiar  objects  wtiich  were  held  up  before  him.  He  died  from  an  extensive  kon- 
orrhago  into  the  left  temporal  lobe,  with  rupture  into  the  ventriclcL  Two  old 
liemorrhagea  were  found,  one  in  the  lower  border-convolution  of  tbia  lobe;  Uw 
otlier  and  larger  one,  which  had  produced  a  softening  of  the  neighboring  cerp' 
bral  Bubst.ince,  was  located  in  the  region  between  tlie  lower  end  of  the  ftssore  of 
Sylvius  and  the  ventricle  at  the  point  where  the  descending  horn  was  given  off. 

In  this  case,  therefore,  the  conduction  of   the  word-images 

to  the  motor  centre  of  co-ordination  for  writing  was  still  per- 
fect, while  the  text-images  could  no  longer  be  comprehendt^d. 
In  conclusion,  we  must  make  I'oora  here  for  a  very  strange  ob- 
servation recorded  by  Westphal.' 

He  exhibited  at  the  meeting  of  the  Society  for  .Anthropology,  a  retired  aetor. 
who,  besides  hemiplegia,  presented  the  phenomena  of  an  incomplete  aphasia.  lie 
was  intelligent,  but  hia  memory  for  jjicccB  learned  by  heart  was  imiiaired.  He  spokr 
fluetilly,  but  he  could  not  find  and  did  not  understand  a  few  words.  He  could  write 
very  well  from  dictation,  but  shortly  after  was  unable  to  read  the  words  he  bail 
written,  and  ho  suffered  in  general  from  complete  alexia.  By  means  of  a  strata- 
gem, however,  as  he  himself  very  clearly  exjilained,  he  succeeded  in  reading  the 
word  he  had  written  from  dictation  upon  tlie  tablet     He  passed  his  finger  over 


'  Loo.  dt.  Case  8, 


*  Zeitachr.  f.  Ethtwlc^e. 
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I  each  letter  of  the  written  word  as  if  he  were  writing  it  again  and  read  it  while  bu 
doing.  He  then  made  a  sort  of  calculation,  and  counted  ofl  the  aum  of  the  sc]jaratc- 
letters. 

We  explain  this  pbeuomenon  by  the  tlieoiy  that  the  in- 
telligent mau  knew  how  to  transpose  the  mocemcnl-images  of 
the  icritten  letters  into  acoustic  sound- images^  and  how  to  com- 
bine theso  into  acoustia  word-images.  Tlie  case  seems  to  prove, 
as  Sparaer  also  assuniea,  that  there  is  not  only  a  path  leading 
from  the  acoustic  centre  of  word-images  to  the  motor  centre  for 
written  words,  but  also  one  from  the  latter  to  the  former.  At 
the  same  time  the  case  strengthens  the  theory  of  the  existence 
of  movement-images,  which  accompany  the  production  of  words 
by  the  action  of  the  muscular  apparatus. 

Griesinger  called  attention  to  the  fact  that  many  aphasics, 
when  requested  to  touch  some  portion  of  the  body,  touch  instead 
some  other  part,  e.  g.,  the  nose  instead  of  the  ear,  without  being 
aware  of  the  mistake.  He  ascribed  it  to  a  confounditig  of  the 
movements,  but  it  is  more  correct  to  ascribe  it  to  a  confounding 
of  the  words  heard,  as  v.  Gudden  '  thought.  There  is  question 
here  of  a  state  of  confusion  in  the  perceptim  and  not  in  the  ex- 
pressive tract. 

Just  as  the  understanding  for  written' words  can  be  lost,  so 
can  that  iox  figures.  An  accountant  read  off  the  sum  706  figure 
for  figure,  but  he  did  not  know  what  the  figure  7  meant  before 
the  two  6  (Trousseau).  Another  aphasic,  on  the  utlier  hand,  al- 
though he  could  no  longer  count  in  words,  could  add  and  sub- 
tract on  paper,  and  even  multiply  and  divide  pretty  well 
(Proust). 

We  have  already  spoken  of  a  patient  who  had  lost  the  under- 
standing for  musical  notes,  although  he  was  still  able  to  play 
well  by  ear  (Finkelnburg),  Inverselj'",  Lasegue '  saw  a  musician 
with  complete  aphasia  and  agraphia,  who  could  readily  set  down 
in  notes  any  melody  which  he  heard.   Another  patient  of  Prousfa 


■  Correspondenzblatt  fUr  Schwds.  Aente.  Bd.  L,  bei  der  Discuasion  Qber  den  Vor- 
tro^  Biermer's. 

'  In  Proust,  loc.  dt.,  p.  810. 


778 


KDSSMAUL.— DISTURBANCES   OV   SPEECK. 


was  abl(^  to  write  music  in  notes,  and  even  to  composo,  nnd 
understood  also  any  melody  which  ho  heard,  but  was  unable  to 
play  from  notes. 

Sometimes  we  see  patients  copy  draicin/^s,  although  they 
cannot  ]jroduce  them  spontaneously,  AVhether  or  not  the  re- 
verse occui-8  we  are  unable  to  say. 

Many  aphasics  are  no  longer  able  to  distinguish  or  to  count 
pieces  of  money  ;  they  forget  the  conventional  social  forms,  and 
the  religious  customs  and  signs ;  they  even  confound  the  spoon 
and  fork,  and  try  to  eat  soup  with  the  latter.  In  the  last  case 
the  aphasia  is  combined  with  apraxia — Ihe  vieinory  for  Ikt 
uses  of  things  is  lost  as  well  as  the  understand ing /or  the  siyns 
by  which  the  things  are  eTpressed.  The  former  condition  mast 
not  be  confounded  with  aphasia,  which  has  to  deal  only  with 
the  signs  by  which  the  ideas  are  expressed.  This  mistake  li^ 
been  committed  however.  We  have  seen  that  the  intellect  may 
be  perfectly  preserved  in  cases  of  aphasia,  but  this  is  never  the 
case  in  apraxia. 


CILIPTER  XXVni. 

(schematic  Diagram  of  the  Centres  and  Tracks  of  Speech. 

Now  that  we  have  arrived  at  this  point,  which  permits  us  to 
survey  the  centres  and  tracks  of  speech  from  the  standpoint  of 
clinical  facts,  whicli  are  for  ixs  equivalent  to  as  many  experi- 
mental results,  we  think  the  time  has  come  to  illustrate  by 
means  of  a  schetnatic  diagram  the  conceptions  wliich  we  hare 
formed  in  regard  to  Iheir  connections. 

Baginsky,'  Wernicke  (loc.  cit.),  and  Spamer  (loo.  cit.)  have 
preceded  us  in  the  attempt  to  foi-ra  such  schematic  drawings. 

The  diagram  of  Bagiusky  is  incorrect  for  two  reasons:  it 
unnecessarily  estabUshes  special  centres  for  the  memory,  and 
directly  connects  the  centre  of  conceptions  not  only  with  the 
centre  for  word-images,  Avhich  is  correct,  but  also  with  the  motor 
centre  of  co-ordination,  which  we  believe  to  be  incorrect. 

Wernicke  made  the  mistake  of  locating  the  centres  in  pir- 


ticnlar  regions  of  the  bmin.  For  this  the  localizatioa  of  the 
flemt'iitary  functions  of  speech  i.s  not -yet  ni)e.  His  diagram, 
luoi'eover,  only  takes  itito  consideration  s]iokt'H  speech,  and  is 
difficult  to  understand. 


H  Spamer  avoided  Wernicke's  error  of  mixinp;  up  the  question 
of  localization  with  the  task  of  represenfinsr  the  centres  simply 
in  their  connections,  as  dedurefl  from  clinical  facts.  We  cannot, 
however,  agree  with  hjin  in  the  opinion  that  the  conceptions  set 
the  motor  centres  of  co-ordiuatiou  in  action  directly  and  with- 
out the  intervention  of  the  word -images.  The  results  obtained 
from  the  study  of  amnesic  aphasia  speak  positively  against  this 
view.  In  that  form  of  aphasia  the  centre  for  conceptions  and 
the  centre  for  co-ordination  ai-e  intact,  and  the  word  does  not 
come  to  the  surface,  simply  because  the  word-signs  Jire  wanting 
within;  the  recollection  of  the  word-sign  or  word-image  sets  the 
word  itself  free  by  reflex  action.     Evidently,  the  excitation  must 


780  KUS8MAUL. — DISTURBANCES  OP  6PKBCII. 

take  its  course  downward  from  the  ideational  centre  through  t 
same  places  of  development,  when  a  word  is  to  be  uttered,  tli 
it  ]>a8sed  through  on  its  way  to  the  ideational  centre,  when  t 
word  was  spoken  by  another  person  and  perceived  by  the  subje 
We  believe  that  our  diagram  gains  not  only  in  probabilit 
but  also  in  clearness,  by  taking  this  theory  into  account. 

Tlie  circle  7"  designates  the  ideational  centre  or  centre  of  c( 
ceptions,  in  other  words  all  that  portion  of  the  cellular  o 
work  of  tlie  cortex  in  which  ideas  are  produced  as  a  result 
impressions  of  the  most  varied  description  made  on  the  sem 
(objtjct-  and  word-images). 

B  and  li'  are  the  sensory  centres  for  word-images,  B  for  1 
a(H)Ustic  (sound  images),  B'  for  the  optical  (text-images). 

(/  and  C  designate  the  motor  centres  for  the  co-ordination 
the  sound-movements  into  spoken-words  {(J),  and  of  the  strol 
produced  in  writing  into  written-words  (C). 

a  Is  the  acoustic  nerve,  o  the  o])tic.  Each  of  these  nerves 
seen  to  divide  into  two  branches,  one  of  which,  however,  is  in 
cated  only  by  points  for  the  sake  of  clearness. — a  b  cb  d  u  \ 
collective  acoustic  motor  track  for  spoken  speech, o  p  q  pr  \ 
optic  motor  track  for  written  speech.  The  adjoining  punctal 
lines  and  circles  are  intended  to  indicate  that  still  other  tra< 
lead  from  th(!  nerves  of  sense  through  other  image-centres  to  i 
centre  for  conceptions ;  tlie  acoustic  nerve,  e.  g.^  also  convi 
melodies,  and  delivers  musical  ideas  and  the  sound  attribut«?s 
object-images  (song :  the  nightingale),  the  oj)tic  nerve  brii 
gesture-images  and  physiognomic  attributes  (grimaces :  i 
monkey).  For  the  sake  of  clearness  we  leave  out  the  tracks 
the  other  nerves  of  sj'use,  e.  //.,  the  nerve  pf  taste,  and  the  mo 
centn's  of  co-ordination  for  all  other  voluntary  expressions,  < 
cej)t  si)oken  and  written  words  ;  the  centre  for  pantomime  is  a 
left  out. 

a  h  (1  is  the  track  for  the  imitative  speech   of  children 
parrots  who  rept'at  uncomprehended  words ;  opr  is  the  tni 
for  th(>  cojjying  of  uncomprehended  words  \  cb  d  is  the  track 
the  ntt«'rance  of  tli«  conceptions  in  spoken  words  ;   q  p  r  for  \ 
wilting  down  of  the  thoughts.     The  track  cxq  fonns  tlie  conn 
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tion  between  sound-images  and  text-images  in  the  centre  of  con- 
ceptions, -and  renders  feasible  the  cliange  of  spoken-signa  into 
written-signs  through  the  intervention  of  the  thoughts. 

h  r  and  p  d  are  the  tracks  between  the  centre  for  spoken- 
images  and  the  motor  centre  for  writing  on  the  one  side,  and 
between  the  centre  for  written-images  and  the  motor  centre  for 
speech  on  the  other  side.  A  person  who  writes  down  an  uncom- 
prehended  word  that  he  has  heard,  uses  the  track  abr;  one 
who  reads  oflf  aloud  an  nncompreliended  written  word,  uses  the 
track  o  p  d.  In  writing  down  dictated  words  that  are  understood, 
the  longer  track  a  h  c  h  r  \b  employed  \  in  reading  aloud  written 
words  that  are  understood,  the  track  op  qp  d. 


Let  ns  now  examine  mth  the  aid  of  the  diagram  the  pheno- 
mena of  deaf-mutism  and  of  the  dilFerent  dysphasic  derange- 
ments. 

The  deaf-mute  can  never  nse  the  tracks  ab  c  b  d  and  ab  cb 
T  ;  tliey  remain  closed  for  him,  because  the  acoustic  entrance 
gate  remains  unopened.  On  the  other  hand,  he  can  arrive 
at  Cf  and  C  through  o  ;  he  can  thus  learn  to  write  and  speak.  lie 
learns  to  transcribe  without  conceptive  comprehension  of  the 
text  b}''  the  path  o^jt*,  with  conceptive  comprehension  by  the 
path  op  qpr.  This,  however,  does  not  suffice  to  unlock  and 
drill  the  centre  C.  For  this  purpose  he  must  erect  for  himself 
an  optical  image-centre  B"  for  the  sounds  and  words  seen  com- 
ing from  tlie  mouth  of  the  speaker,  and  construct  paths  from  u 
to  2,  and  back  through  u  to  d.  This  centre  B"  acts  vicariously 
for  B,  and  the  path  u  d  for  the  path  b  d.  Tliere  are  now  no 
further  difficulties  about  making  use  of  the  track*?^;^?,  since 
tile  transmutation  of  mimic  sound-images  into  text-images,  and 
mce  versa,  become  possible  through  the  track  x\  When  the 
deaf-mute  transcribes  the  words  which  he  reads  off  from  the 
mouth  of  others,  he  makes  use  of  the  track  o  u  r. 

In  complete  ataxic  aphasia,  C  is  no  longer  available,  and 
hence  the  tracks  b  d  and  p  d  are  also  unserviceable.  Spontane- 
ous speech,  repetition  of  words  uttered  by  others,  and  the  read- 
ing aloud  of  text,  are  impossible.  The  ti-ack  ab  c,  for  the  com- 
prehension of  words  heard,  is  preserved,  as  is  also  the  track  c  b, 
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by  means  of  which  the  conception  brings  the  sonnd-image  in 
recollection.  If  C  is  not  damaged  simnltaneously  with  C— whi< 
happens  but  rarely,  undoubtedly  because  the  motor  centres 
co-ordination  for  spoken-  and  written-words  lie  very  near  togeth 
— then  the  patient  can  still  express  his  thoughts  in  writing,  coj 
wliat  he  reads,  and  transcribe  from  dictation. 

If  the  track  b  d  becomes  impassable,  without  the  centre 
becoming  functionally  impotent,  the  track  p  d  can  still  officiat 
which  it  cannot  do  in  ataxic  aphasia.  The  patient  cannot  utt 
a  single  word  spontaneously,  but  can  read  aloud  what  is  writte 
— The  above-cited  observation  of  Hertz  is  o^u  to  this  interpret 
tion  ;  but,  since  in  this  case  the  track  cbd  was  nndonbtedly  n 
entirely  interrupted,  we  can  also  assume  that  the  excitation  i 
the  track  op  q  transmitted  itself  by  the  path  q  xcinJ  iochi 
and  supplied  the  force  still  lacking  to  overcome  the  resistance 
cbd. 

In  the  amnegic  aphasia,  which  we  styled  simple  aphakia  c 
recoUeetion,  the  track  c  ft  is  only  temporarily  blocked  up.  Wh 
cannot  be  accomplished,  however,  through  the  excitation  startii 
from  J,  can  be  accomplished  by  the  excitation  admitted  at 
and  produced  by  the  dictation  of  the  words.  The  word-iraaj 
now  enters  the  recollection  in  B,  the  reflex  bow  ah  d  can  offic 
ate,  and  the  bow  b  cb  \^  re-established.  The  succor  can  arri 
through  o  as  well  as  through  a.  In  reading,  the  text-image 
formed  in  B\  which  either  renders  the  utterance  of  the  uneoi 
prehended  word  possible  through  the  path  p  dhj  reflex  actio 
or,  and  this  is  the  usual  way,  the  image  is  perceived  in  J,  unit 
with  the  idea,  and  supplies  to  this  the  force  requisite  to  open  tl 
path  c  b. 

In  apJiaaia,  wiflt  deeper  derangements  of  memory,  the  centr 
B  and  B'  are  in  disorder,  and  the  tracks  which  lead  to  them  ai 
from  them  are  obstructed  in  a  varying  degree  or  render* 
entirely  unfit  for  use. 

In  cases  of  complete  amnesic  aphasia  and  agraphia  (Lordal 
in  consequence  of  the  destniction  of  B  and  B\  the  coUecti' 
impressive  and  expressive  tracks  must  be  thrown  out  of  use,  ai 
J"  be  entirely  isolated. 

In  the  cases  of  viord-deafness  with  paraphasia,  the  tirac 
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b  c  suflfers,  while  the  track  c  b  still  permits  condaction  to  the 
lore  or  less  weakened  and  disordered  centre  B,  and  the  track 
d  is  intact. 

In  text-blindness  and  inability  to  transcribe  the  thouglits 
rith  retention  of  the  ability  to  copy  writing  without  compre- 
lending  it  (van  den  Abeele),  the  track  2^  *2 P  ^^  obstructed,  the 
track  o  p  r  retained.  In  text-blindness  with  retention  of  the 
ibility  to  write  spontaneously  and  from  dictation  (Broadbent), 
>nly  the  track  p  q  \^  obstmcted,  the  tracks  qp  r  and  abr  are 
'preserved. 

Finally,  the  case  observed  by  Westphal  seems  to  prove  tliat 
there  is  not  only  a  track  leading  from  b  to  r,  but  also  one  from 
r  to  6. 


CHAPTER  XXIX. 


Poraphaaia.  —  Importance  of  Attention  for  Correct  Speed), — Paraphasia  due  to 
Absence  of  Mind,  and  Choreic  Parapliasia.  —  Paragrapbia. — Paralexia. — 
Paramimia. 

Under  the  name  parapliasia  we  describe  that  disturbance  of 
speech  in  whicti  the  connection  of  the  ideas  wlih  their  word  pic- 
tures ?ias  become  so  disordered  that,  instead  of  tJie  approj)riate 
terms,  words  having  a  different  meaning,  or  altogether  strange 
and  uninteUigible  expressions,  are  enicnciated. 

The  disturbance  of  speech  which  is  occasioned  by  impeded 
utterance  or  stammering,  in  which  the  correct  words  are  used, 
although  in  distorted  and  confusing  shapes,  is  not  included 
undtT  paraphasia.  Neither  is  this  name  appropriate  for  ataxic 
aphasia  in  which  the  patient,  like  an  autoniatun,  answers  all 
questions  with  the  same  stereotyped  words  or  fragments  of 
words. 

The  differentiation  of  paraphasia  from,  amnesic  aphasia 
and  sgllable-stumMing,  affections  with  which  it  is  sometimes 
but  not  necessarily  combined,  is  more  difficult.  It  might  be 
thouglit  tliat  in  paraphasia  the  faculty  of  recalling  the  correct 
word  is  always  impaired,  since  instead  of  it  a  wrong  one  is 
employed ;  but  tills  is  not  necessarily  the  case.     In  fact,  the 
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correct  word  seems  very  often  to  rise  up  in  the  memory  eithej 
entuely  or  in  part,  but  immediately,  before  it  is  spoken,  it  i| 
crowded  aside  by  some  other  word.  Parapliasia  may  also  ejdal 
when  the  syllabic  construction  of  the  words  used  is  perfecU 
Words  that  are  perfect  in  construction  may  be  substituted  foi 
others  with  which  they  may  not  possess  the  slightest  similaritj 
in  sound.  Frequently  the  flow  of  speech  is  smooth  and  contina* 
OU8,  but  the  combinations  of  words  are  meaningless,  and  glTi 
confused  and  entirely  unintelligible  expression  to  the  thonght^  of 
the  speaker.  This  affection,  the  so-called  choreic  parapJinfia^ 
in  wliich  the  entire  vocabulary  of  the  individual  is  wrenched 
from  its  normal  connection  with  the  intellectorium,  can  be  easily 
differentiated  from  syllable-stumbling,  provided  the  words  era* 
ployed  are  borrowed  in  their  correct  forms  from  the  mother- 
tongue  or  from  foreign  languages.  The  difficulties  b^in,  and 
syllable-stumbling  and  paraphasia  become  closely  related,  only 
when  tiie  perplexing  words  are  formed  by  the  combination  (A 
sounds  and  syllables  borrowed  from  different  words.  We  speai^ 
of  •'iyllable-stumbUng,  when  the  words  whose  sounds  and  sylla- 
bles are  intermingled  follow  each  other  m  the  sentence;  oi 
paraphafiMy  when  the  words  do  not  properly  belong  together  id 
the  sentence^  but  have  risen  up  in  the  memory  in  consequence  0 
some  resemblance  in  meaning  or  sound. 

There  is  a  form  of  paraphasia  which  does  not  overstep  phpH 
ological  limits.  It  is  not  an  uncommon  thing  for  sound,  heal 
thy  men  to  make  mistakes  in  speaking,  of  which  they  may  « 
ma}''  not  be  conscious.  These  mistakes  are  due  to  absence  (^ 
mind.  The  same  cause — want  of  atteution — which  may  develoj 
into  a  state  of  intellectual  confusion,  is  also  usually  at  the  bot 
torn  of  the  pathological  paraphasia. 

By  aiteniion  \ve  understand  that  state  of  mind  in  the  indi« 
vidual  in  which  he  takes  cognizance  of  the  processes  that  hare 
been  aroused  in  the  perceptive  tract  by  external  or  internal 
agencies.  It  is  possible  thereunrler  to  conceive  of  an  excitation 
which,  taking  its  origin  in  the  ideational  centre,  would  be  con- 
ducted, not  only  along  the  motor  nerves  to  the  accessory  mns- 
cles  of  the  apparatus  of  speech,  hearing,   taste,  etc.,   but  also 
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centiihigally  along  tlie  sensory  nerves  to  the  external  organs  of 
eense.  It  is,  at  all  events,  certain  that  by  means  of  attention 
we  exercise  an  intluenre  on  tlie  motor  nnd  sensory  central  appa- 
ratus of  language  which  is  indisjiii-nsaVilL'  for  correctness  of  speech. 
When  the  attention  Hags,  inappropriate  words  are  very  often 
used,  and  such  liberties  may  be  taken  with  tlie  accentuation,  the 
mpidity  of  speech,  and  tlie  literal  and  syllabic  enunciation,  as 

I     to  render  the  speaker  unintelligible. 

^fc      This  attention  to  what  is  being  said  leads  to  favorable  results 

^•only  under  certain  conditinnfi  : 

^m  1.  It  must  be  accompanied  by  a  fcding  of  self-c(nijidence. 
Timid  individuals  are  more  liable  to  make  mistakes  in  speaking 

^L|hau  self-sufficient  and  forward  persons. 

^  2.  The  thoughts  must  be  lixed  on  Oie  idea  to  he  expressed^ 
and  not  allowed  to  wander  off  to  matters  not  connected  with  tlie 
subject.  Men  who  are  easily  distracted  from  a  train  of  thought 
by  external  impressions,  or  who  do  not  curb  the  rapid  flow  of 
idi^as  aroused  by  associations,  are  paid   to  be  ahsent-miuded. 

I  They  are  constantly  in  danger  of  losing  the  thread  of  the  dis- 
course, and  of  using  words  which  are  foreign  to  the  subject. 
3.  Tlie  attention,  while  speaking,  must  be  divided  between 
the  thoughts,  the  syntax,  and  the  words,  each  receimng  the 
modicum  thai  it  requires.  When  the  individual  words  engage 
the  attention  too  exclusively,  the  thought  and  the  construction 
of  the  sentence  easily  slip  from  the  memory,  and  the  speaker  is 
liable  to  bi:'come  entangled  in  a  maze  of  words  and  phrases, 
lb-re  we  have  at  the  same  time  ctkataphasia  and  paraphasia. 
Ill  pathological  conditions,  only  very  slight  disturbances  of  the 
circulation  and  nutrition  of  the  brain  are  often  all  that  is  neces- 
sary to  weaken  the  power  of  attention  and  occasion  ]"»aiuphasia. 


'ersons  who  are  suffering  from  fever  or  from  hunger,  or  who 


^■lave  been  stunned,  easily  become  confused  in  speaking.  This  ia 
^Btlll  more  liable  to  be  the  case  in  connection  with  all  those 
^■Circumgcribed  or  diffuse,  macroscopic,  organic  lesions  of  the 
^■>rain  which  are  attended  by  obscuration  of  the  intellect  and 
"impairment  of  the  bodily  powers  in  geneiul,  and  of  the  power  of 
rticular.    The  i?touQ?i is  are  confused,  and  the  words 


iSpee< 


pari 


ire  mixed  up  in  a  tnost  perplexing  way. 
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It  is  especially  words  expressing  things  that  are  in  tlail; 
association,  that  are  liable  to  be  exchangt^d  for  one  another 
thus,  stick  and  hat,  knife  and  fork,  salt  and  pepper,  etc.,  etc, 
or  the  words  for  ideas  that  are  included  in  the  thought  to  h( 
expressed.  Thus,  a  physician  suff<^ring  from  fever  wishes  tlK 
door  to  be  (jpened  to  let  his  dog  out,  aud  calls  out,  *'  Open  thi 
dog."  Or  the  word  which  correctly  expresses  the  idea  ris»^  tr 
in  the  memory,  but,  before  it  c^n  be  enunciated,  another  worn 
resembling  it  in  sound  or  in  meaning  is  suggested  and  6pok«l 
in  place  of  the  correct  one.  Instead  of  butter,  the  wortl  inothrr, 
or  doctor  (see  p.  7T2),  or  cheese,  is  used  ;  instead  of  j>amplil«'t, 
camphor ;  instead  of  drinking  vessel,  chamber- uteusil  (Trinfc 
geschirr,  Nachtgeschirr — Ciiditou) 

In  thia  cunncctlua  a  case  o1>aorved  by  Trousseau  is  Terr  iDstmctiTe.  Awooil 
was  aflectcd  with  apb&aia,  after  recovering  from  an  erysipt^liis  of  the  sodp,  thi 
had  t>een  accompanied  by  cerebral  symptoms.  She  learnetl  first  to  repeat  wor4 
spoken  by  others,  and  then  for  several  months  daily  wrote  dona  words  in  •  BoMf 
book,  in  order  to  strenr^tbcn  her  memory.  It  was  interesting  su  see  bow  one  wgd 
led  to  another.  Sometimes  the  tirst,  sometimes  the  second  syllabic,  often  alio  ikl 
rhyme,  or  a  very  alight  resenibiance  in  meaniifg,  gave  the  key  to  the  followiai 
word.  Thus,  "chat,  chupeau,  peuu,  muncbou,  main,  manche,  robe,  jupon,  nn^ 
bouquet,  bouqueti^re,  cimetibre,  biitrc,  moaaae,"  etc.,  etc. 

In  many  cases  the  transposition  does  not  involve  «itin 
words,  but  particulai-  syllables  or  sounds  are  borrowed  ffuB 
words  presenting  similarities  in  meaning  or  sound  ;  or  an  ex- 
change of  syllables  takes  place  between  words  that  are  conc 
nee  ted  together  by  the  association  of  ideas,  or  that  beloni 
together  in  the  sjime  sentence.  In  the  last  case  the  parapbasd 
becomes  associated  witli  syllable-stumbling. 

An  absent-minded  professor,  to  the  great  amusement  of  his  hearera,  spoke  of 
"the  two  great  chemists  Mitschich  and  Licderlich,"  meaning  Liebig  aad  Mitsclw* 
lich.  Our  unfortunate  aphaaic  patient,  Scnn,  called  a  "  Gabel  "  (fork)  '•  Oancr/ 
because,  while  thinking  of  "  Gabel,"  the  word  "  Heaaer  "  (a  knife)  also 
his  mind. 


cam^nM 
>  do  DOl 


Alliteration  is  parricularly  dangerous  for  those  who 
possess  a  thorough  command  of  the  power  of  speech. 

Even  the  best  runners  sometiraes  stumble,    We  oucc  heard  an  after-diimer  ar»tf>r, 
who  was  renowned  for  his  readiness  and  skill  in  spcakiog,  make  a  murtifjiiig 
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take.  He  waa  addresaing  a  large  and  learned  society  on  the  occasion  of  an  anui- 
Tersary  dinntT,  and,  indulging  in  too  rapid  a  flow  nf  speech,  he  welcomt-d  tUe 
members  to  the  "  festlicljen  Fressfrtudc  "  instead  uf  to  the  "  frOUichcn  Fesifeier." 


I 

f 


In  the  slighter  forms  of  paraphasia  the  thread  connecting 
xvord  and  idea  is  only  occasionally  entangled,  but  in  the  severe 
forms,  which  we  call  choreic  paTaj^hasia,  the  entire  web  of 
connecting  threads  is  involved  in  inextricable  confusion.  When, 
as  is  almost  invariably  the  case,  the  connection  between  the  idea 
and  its  written  picture  is  also  disordered  or  entirely  broken  off, 
there  is  no  key  left  which  can  unlock  the  meaning  of  this 
medley  iff  words  or  verbal  delirium.  A  case  of  this  sort  came 
under  onr  observation  many  years  ago. 

A  pedagogue,  sixty-five  years  of  ngc,  with  rigid  arteries,  exerted  himself  beyond 
bis  strength.  In  August,  1870,  on  returning  from  a  walk  that  had  been  enlivened 
by  animated  conTersation,  he  sat  down  at  his  desk,  but  soon  afterwards  sprang  up 
and  cried  out:  "  I  smell  su](>hur!  don't  you  smell  anything?  I  am  struck  with 
apoplexy!"  He  then  vomited;  for  several  days  subsequently  he  was  affected 
with  terbal  amnesia,  but  there  was  at  no  time  any  ]>ara!}'sis.  lie  recovered  and 
resumed  hia  herculean  intellectual  labors.  In  autuuiu  be  bud  another  attack  of 
rertigo  without  |;)aralys)8,  which  was  followed  by  a  paraphasia  that  rapidly 
attained  very  unusual  intensity.  Re  addressed  long  speeches  to  the  persons  nbout 
him,  but  was  nevertheless  unable  to  express  even  his  simplest  wants  in  intelligible 
terms.  On  one  occasion,  for  instance,  an  entire  day  waa  expended  in  a  fruitlcsa 
endeavor  to  make  his  sister,  who  kept  bouse  for  Itim,  understand  that  he  wnnted 
her  to  bring  back  a  bed  coverlet  that  she  bad  taken  away.  He  finally  succeeded 
in  making  her  understand  his  desire,  by  repeatedly  striking  on  the  bed.  His  actions 
meanwhile  gave  no  indications  of  any  marked  dii^turliance  of  inteUigencc.  lie  still 
understood  what  was  said  to  him,  and  was  greatly  [ileai<ed  wlien  any  one  divined 
the  meaning  of  what  he  said  himself.  I  only  saw  liim  once,  on  the  'iZd  of  Februiiry, 
1871.  He  advanced  courteously  to  meet  me  when  he  entered  the  room,  and  at  once 
addressed  me  in  a  long,  fluent  speech,  of  which  I  comprehended  alisolutcly  nothing 
at  all.  It  was  made  up  of  German  words  grou[jed  together  in  an  entirely  meaning- 
less way,  but  it  was  evident,  from  his  countenance  aud  his  gestures,  that  he  was 
endeavoring  to  describe  his  condition.  His  demeanor  was  like  that  of  an  animated 
speaker  lecturing  from  a  professor's  choir.  A  foreigner  unacquainted  with  our 
language  would  unquestionably  have  supposed  that  an  intelligent,  cultivated  man 
was  delivering  a  well-digested  speech,  lie  did  not  seem  himself  to  notice  that  his 
remarks  were  unintelligible.  I  examined  him,  found  no  paralysis,  and  then  spoke 
a  few  encouraging  and  comforting  words,  whicii  had  the  effect  of  making  him 
cheerful  and  happy.  It  seemed  to  me  that  he  actually  understood  the  meaning  of 
my  words,  and  did  not  merely  guess  at  them  from  my  countenance.    In  the  early 
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part  of  sjiring,  as  I  afUinvarda  learned,  his  intL'Uigence  rapidlj  waned,  but  be 
nevertheless  continued  for  wniie  time  to  jilay  a  good  game  of  cards  every  evenni& 
lie  alvrayg  employed  a  considcralile  portion  of  his  time  in  writing,  and  I  have  now 
iu  uiy  posacssiou  a  hook  in  which  he  had  written  some  notes.  The  written  word*' 
and  signs  begin  as  follows :  '•  Insera — Ihrewaesch — Im  Jahre — Waacho — Jnd— 
Lcib — Kal — 7.  8  Juan.  6.  N.ichsidhidlig  unscnicbsch  t  im  1  weias  diesebelae  h«ft, 
Sechal  foreich  Br  schaf  5  bis  mich  lioff.  Ich  ha)>e,"  etc.  Gradually  he  began  t» 
confouml  material  objects;  lie  would  try,  for  instance,  to  cat  soup  with  a  fi 
died,  a  corporal  and  intellectual  ruin,  on  April  1,  1871. 


f<^J| 


One  of  tlie  most  remarkable  of  the  recorded  cases  of  disturb- 
ance of  speech  in  general,  and  choreic  paraphasia  in  particular, 
lias  been  reported  by  Dr.  Osboru.'  Tlie  connecting  web  wliick 
unites  the  ideas  with  si>oken  words  was  in  a  state  of  inextricable 
entanglement,  while  that  which  unites  the  ideas  with  written 
words  was  unaflfected,  and  the  intelligence  was  apparently  p^ 
feet.  It  was  possible  to  understand  what  the  patient  wrote,  bot 
not  what  lie  said.  He  himself  understood  what  was  ssaid  to  him, 
iiitd  what  he  read;  but  when  he  tried  to  read  aloud,  he  gave 
utterance  to  a  string  of  curious  words,  some  of  which  were  Eng- 
lish,  and  some  were  not ;  a  jwrtion  of  tlie  latter  were  borrowt^d 
from  foreign  languages,  but  others  belonged  to  no  langnage 
under  the  sun. 

The  patient  was  a  literary,  thoroughly  educated  man,  and  had  made  himaeif 
tfiastcr  of  three  langiinges.  After  an  attack  of  aiioplexy.  he  was  no  lunger  al»le  t9 
speak  in  an  intelligible  manner,  although  he  was  not  paralyzed  and  could  cnoo* 
ciate  with  great  fluency  a  great  number  of  words.  Persons  who  did  not  kuoit  him, 
sujiposcd  he  wiis  8])caking  some  foreign  language,  so  fluently  did  syllabic  aflcf 
syllable,  anil  word  after  word  iasuc  from  his  mouth.  He  understood  all  that  i 
said  to  him  and  also  what  was  written,  and  was  iiimself  able  to  express  his  thooglitl 
riipidly  in  writing,  very  rarely  using  incorrect  wordii.  The  power  of  calculatiof' 
was  unimpaired,  lie  could  not  repeat  words  pronounced  before  him,  with  tb« 
csception  of  a  few  nionosyllables,  and  ncitlior  could  he  repeat  the  letters  k.  q,  u.  T, 
w,  X,  and  z,  althougj)  in  s]>raking  he  was  al>Ic  to  use  tliese  sounds  with  the  otherv 
"Whan  l>e  was  told  to  read  aloud,  he  uttered  a  farrago  of  words  that  had  no  meta- 
ing,  and  did  not  corresiiond  with  the  written  or  printed  words.  For  instance,  fa* 
read  the  sentence  :  "  It  shall  be  in  the  power  of  the  College  to  examine  or  not  CX' 
amine  any  Licentiate  previous  to  his  admission  to  a  Fellowship,  as  they  shall  think 
fit,"  as  follows :  "  An  the  be  what  in  the  temother  of  the  trothotodoo  to  majorunt 
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that  emidrate  eni  enikrastrai  mestreit  to  kctra  totonibreidei  to  ra  fromtreido  as 
the  kc'krit«8t.'"     Another  time,  in  reading  the  sitme  geatcuce,  he  employed  difTerrnt 

I  words,  but  hia  giLibcnsb  was  uquallj  UDhitelligi1>le, 
Not  only  can  a  sound  and  LL-althy  p.^rson  tiiaJie  vilstakts  m 
epetikuig,  but  he  can  also,  and  even  more  easily,  make  Mistakes 
in  writing.     While  writing,  the  thoughts  are  more  easily  dis- 
tracted, and  consequently  there  is   a  great<r  liability  to  use 
letters,  syllables,  and  entire  words  incorrectly.    Words  presi-nt- 
j^  ing  resemblances  in  orthography,  as  well  as  tliose  allied  in  lueuu- 
B  Ing  or  in  sound,  are  liable  to  be  employed  for  one  another.    The 
same  is  true  of  invalids,  in  wliom  the  functional  and  organic 

■  lesions  of  the  brain  are  more  readily  betrayed  in  the  writing  than 
In  the  speech.  Morbid  paraff-rapkia,  like  morbid  paraphasia, 
presents  itself  in  mild  and  in  severe  forma. 

^1        An  excellent  example  of  paragraphia  )>y  transposition  of  the  words  in  the  scn- 
^  tence  is  found  in  the  following  certificate,  which  was  given  by  an  absent-mindt-d 

professor  to  a  student  who  had  attended  his  lectures  ou  inorganic  chemistry  :  "  )(r. 

Schmidt  has  attended  my  remarkable  lectures  on  chemistry  with  inorganic  aeai- 

duity," 


I 


The  case  reported  by  Osborn,  in  which  t\\^  paraphasia  was 
almost  entirely  uncomplicated  with  paragraphia,  lias?  no  parallel 
in  medical  literature.  In  every  form  of  dysphasia  the  power  (if 
writing  is,  as  a  rule,  even  more  impaired  thau  the  ]K)wer  j>f 
speaking.  A  few  such  cases,  which  apparently  might  be  classed 
with  equal  reason  under  tlie  head  of  paragraphia,  are  here  given. 

'  Ilughlings  Jackson  '  aaw  a  woman  five  weeks  after  an  apoplectic  iitlack,  which 
had  b«en  followed  )>y  right-sided  hemiplegia,  and  by  apha«is  that  for  a  week  had 
been  complete.  The  hciniptegin  had  entirely  disappeared  at  thi-  time  of  his 
Tisit,  and  the  aplioaia  had  diminished  so  grcuLly  thiit  he  almost  overlooked  it. 
■WIkh,  however,  the  patient  attempted  to  write  her  name,  she  wrote,  "  Sunnil,  Sic- 
lan,  Satrcni,"  and  her  address  site  gave  as  follows  :  "Sunesr  nut  to  mer  tinn-lain.'" 
The  same  author  commuuicatcs  the  letter  of  a  gentleman  who  suffered  from 
moderate  verbal  Bmnesia  and  iqihasia,  that  were  consecutive  to  epileptic  attacks. 
It  contains  a  number  of  incorrectly  written  or  altogether  inapposite  words,  but  it  is 
still  possible  to  ascertain  from  it  the  meaning  of  the  writer.  The  intellect  of  this 
gentleman  was  not  impaired.  In  copying  he  made  but  few  mishikea.  When  ri-ad- 
ing  aloud  he  spoke  almost  all  dissyllabic  and  polysyllabic  words  incorrectly. 
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Bastian,  from  whose  papor  wo  have  taken  theao  ' 
of  his  own.  The  patient,  wh(Me  intellect  was  am 
power  of  attention  while  speaking,  and  would  then 
ing,  monotonous  manner.  The  final  syllables  of  tl 
Written  words  were  distorted  in  a  similar  manner, 
Fur  instance,  instead  of  "  Royal  naval  medical  offin 
hu  wrote  "  Roydndendd  navendendd  oforendendd 
we  get  a  glimi>se  of  something  more  than  paraphasii 
bly  an  instance  of  dythgieal  paragraphia. 

Furbcr'  had  under  observation  a  woman,  six 
afflicted  with  a  paragraphia,  that  had  persisted  af 
the  right  side  and  aphasia,  buth  due  to  an  apoplectic 
instead  of  "grflssen,"  "schreigen"  instead  of  "si 
"  mutter,*'  "omdem"  instead  of  "modem,"  and  in 
of  a  ch. 

In  j>aralexia  incorrect  words  are  utl 
transposing  the  syllables  of  the  printe< 
for  them  other  woi-ds  resembling  then; 
orthography. 

In  a  case  reported  by  Jougla,*  the  patient,  who 
incoherence  of  ideat  complicated  by  paraphasia,  chang 
He  could  still  spell  out  the  words  correctly,  but  wh 
off-hand,  he  gave  utterance  to  nondescript  words, 
mcntaircs  "  and  "  Ctal}lis8ement8,"  be  read  "  amouli 

A  ]>atient  of  Bouillaud's  *  read  instead  of  "pro[ 
St.  Paul,"  probal)ly  because  her  thoughts  were  dw« 
Paul,  which  had  fallen  on  the  preceding  day. 

The  term  paraififnu'a  is  used  to  de 
which  the  patient  makes  an  affirmative  i 
he  wishes  to  answer  in  the  negative,  i 
negative  motion  when  he  wishes  to  an 
We  have  already  spoken  of  these  cases. 


'  Berliner  klin.  Wochenschr.  18C9.  No.  10.     See  al 
ber  (from  Nauiiyn's  clinic),  Berliner  klin.  Wochenschr. 
»  Gazette  des  hopitaux.  1872.  No.  149. 
Bulletin  de  Tacaddmle  de  m^decine.  T .  YTfy  p. ' 
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CHAPTER  XXX. 


SyntBctic  Distaibances  of  Speech. — Agrammatismus  and  Ak&tapboaia. 


Steinthal '  justly  insists  on  the  necessity  of  distinguishing 
fche  syntactic  disturbances  of  speecJi  from  t\\e faulty  use  ofwordx. 
[e  proposes  to  cull  tlie  former  akataphasia,  a  name  X)artially 
>orrowed.  from  Aristotle,' 

In  the  syntactic  disturbances  the  power  of  giving  expression 
the  tkouglds  is  impaired.  The  thoughts  are  expressed  by 
leans  of  sentences.  Something  more  than  mere  memory  for 
rords  is  required  for  this  purpose,  since,  "unlike  words,  sen- 
tences are  not  stored  up  in  the  memory  ready  for  use."  '  A 
foreign  language  cannot  be  acquii-ed  from  a  dictionary  alone. 
The  ability  to  speak  presupposes  the  power  to  give  articulate 
jxpression  to  all  the  delicate  shades,  and  more  or  less  intricate 
bindings,  of  the  thought  which  sweeps  through  the  brain.  The 
lost  learned  man  is  sometimes  totally  unable  to  communicate 
lis  knowledge  to  others. 

For  the  expression  of  the  developing  thoughts  we  possess  two 
linguistic  aids,  viz.,  the  infleciimi  of  words  and  their  arrange- 
leid  in  the  sentence,  or  fframmnr  and  synia-x  in  its  narrower 
te;  syntax  in  its  widest  aj^plication  includes  both. 
The  infledioH  of  words  is  not  a  property  common  to  all  lan- 
fuages ;  the  Chim^se,  for  instance,  like  the  sign-languages,  has 
lo  real  gramniiir,  but  only  a  syntax.     That  extraordinary  lan- 
guage has  not  yet  made  any  advances  beyond  the  radical  words  ; 
the  same  word  is  a  verb,  a  substantive,  an  adjective,  au  adverb, 
)r  a  preposition,  according  to  its  ])osttion  in  the  sentence.     An 
Individual  word  represents  an  abstract  idea,  to  which  a  concrete 
imitation  is  only  given  by  a  varying  intonation,  or  by  combina- 
tion with  a  word  rejiresenting  another  idea.     The  language  has 
i^neither  declensions  nor  conjugations.    In  this  respect  the  English 
inguage  bears  some  resemblance  to  the  Chinese.     Sprung  ori- 


'  Loo,  dt.,  p.  479.  *  De  interpret.  C.  4 

■  Zeitoohr.  t  Tulkerpsjrcbol.  Bd.  1.  S.  142. 
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ginally  from  langnages  that  were  rich  in  gramma tirai  mil 
the  English  has  wjectt-d  most  of  those  and  turned  over 
tax  the  functions  w  hich  were  fonm-rly  performed  bjr  graounir. 
The  prattle  of  children,  too,  presents  a  certain  analogy  to  tiw 
language  of  the  Chinese,  since  the  me&ning  of  clieir  vrords  O8I7 
becomes  sharply  defined  by  their  relaclre  position  to  one  anottirr, 
or  by  the  intonation  and  accompanying  gesture.  Moreover,  eT«9 
in  our  (the  German)  language,  which  is  so  exaberant  in  inflec- 
tions, a  change  in  the  position  of  words  often  prudacea  an  erkOK 
change  in  their  meaning:  " Taschengeld "  and  "  Geldtaschea'' 
"ein  Glas  VVasser"  and  ''e:n  Wasserglas"  are  very  diffenrid 
things. 

Von  der  Gabelenz  '  has  briefly  formulated  the  snpreme 
chological  principle  of  speaking,  as  follows  :  In  thinking.  lli» 
psycliolitijical  svbject,  i,  e.,  the  subject  which  is  to  be  thought  oa 
or  of,  precedes  the pst/cholof/ical  object,  1.  c,  that  which  is  tobt 
thought  of  the  subject.  In  all  languages  this  principle  is  gener- 
ally followed  in  the  arrangement  of  words  and  sentences:  i&\ 
mle,  the  grammatical  terms  corresponding  to  the  psychologicii 
subject,  precede  those  that  correspond  to  the  psychological 
object. 

It  is  in  the  sig^n-langunge  that  the  psycholc^ical  priucipfa 
of  the  evolution  of  thought  is  most  perfectly  reflected.  Its  sjBi 
tax  has  been  termed  the  nutural,  in  contradistinction  to  tb 
more  artificial  and  greatly  varying  syntaxes  of  the  gramma^ 
spoken-languages.'  ^H 

Deaf-mutes  in  all  countries  dispose  the  sign -equivalents^ 
the  different  ideas  which  they  wish  to  express,  always  in  ill 
same  order  ;  the  construction  of  their  sentences  is  entirely  ind< 
pendent  of  the  syntax  of  their  articulating  countrymen.  TLei 
say  "horse  black"'  instead  of  "black  horse;"  "hat  blac 
bring "  instead  of  "bring  a  black  liat  ;*'  "  hungry,  to  me  breal 
give"  instead  of  "I  am  hungry,  give  me  bread."  The  mutl 
places  first  whatever  is  to  him  the  most  important,  and  loara 
out  entirely  whatever  seems  to  him  superfluous  (Schmalz.').    0{ 


'  Ideeneiner  vergleichenden  Syntax.  Zeitechr.  f.  Volkerpsychol.   Bd.  6.  1869.  S.  375, 

•  Tj/tof,  Forschiingea  fiber  die  Urgeachichte  der  Mcrisiohheit  Leip^g.  S.  30  u.  t 

•  Ueber  die  Taubstummen.  Dresden  nud  Leipzig,  1848.  8.  274. 
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as  Scott '  expresses  it :  "Tlie  subject  comes  before  the  attribute, 
the  object  before  the  action,  the  {qualifier  usually,  but  uut  neces- 
sarily, after  the  qualified/' 

Jnjiedion  emanated  from  the  combination  of  word:*,  which 
led  to  the  fusion  of  two  or  more  to  form  a  new  one,  repre- 
senting a  niodilioation  of  the  oiigtnal  meaning  of  the  princijuil 
root.  It  led  also  to  various  articulate  changes  in  the  component 
parts  of  a  word,  which  were  effected  in  accordance  with  settled 
rules  or  laws.  In  this  way  cases,  tenses,  adjectives,  adverbs, 
etc.,  were  produced,  and  it  thus  became  possible  to  give  nipid 
and  precise  expression  to  the  most  dissimilar  conditions  of  time 
and  space,  and  to  the  most  diverse  relations  of  things  to  one 
another.  The  wonderful  process  of  the  grammatical  develop- 
ment of  a  language  extended  over  centuries,  and  was  swayed  by 
influences  which,  at  the  present  thne,  are  only  partially  accessi- 
ble to  investigation.  The  individual  ability  to  speak  with  gram- 
mniieul  correctness  is,  however,  the  product  of  careful  and  toil- 
some training,  for  children  do  not  easily  learn  to  inHect,  to 
decline,  and  to  conjugate  correctly;  the  uneducated  man  sina, 
constantly  against  the  rules  to  which  the  educated  man  adheres. 

The  grammatical  faidts  of  speech  that  are  due  to  imper/eci 
education,  must  not  be  confounded  with  the  mistakes  made  by 
intellectually  sound  and  educated  persons,  in  consequence  of  a 
bad  habit,  or  0/  a  desire  for  orifjinaliii/,  err  of  absurd  fancies. 
Still  less  should  they  be  confounded  with  those  which  arise  from 
disease,  and  which  we  designate  by  the  term  dysf/^rainmatical 
derangements  or  morbid  agramviatismus.  We  frequently 
meet  with  the  last  as  a  complication  of  amnesic  aphasia  and 
•paraphasia,  and  several  examples  of  it  in  this  connection  have 
alrt^ady  been  detailed.  They  are  usually  accompanied  by  grave 
disturbances  of  the  intellect,  particularly  by  weakness  of  the 
intellectual  poxoers,  or  they  are  the  expression  of  an  insane 
caprice. 

In  this  category  belongs  also  an  anomaly  which  is  very 
frequently  observed  in  the  speech  of  imbeciles  and  lunatics.  It 
consists  in  tliis,  that  the  subjects  do  not  decline  or  conjugate 
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the  words,  but  make  use  only  of  the  indefinite  substantive 
the  iniiuitive,  and  perhaps  of  the  past  participle  also.  Tliej 
prefer  the  weak  lo  the  strong  iuliection,  leave  out  the  articles, 
conjunctions,  and  auxiliary  verbs,  omit  the  prepositions  or  use 
them  iDc^orreftly,  and  employ  nouns  instead  of  pronouns.  They 
speak  of  themselves  as  "father,"  '*  mother,"  "  Charles,"  etc. : 
instead  of  the  pronouns  "you,"  "he^"  "they,"  tbey  employ 
the  proper  names  or  the  unqualified  substantives,  "man," 
"woman,"  "sister,"  "doctor,"  etc.  Sometimes  they  place  the 
adjective  after  the  noun,  or  omit  the  adverbial  inflection.  The 
result  is  to  give  a  childish  and  helpless  character  to  the  speech. 

Sometimes  these  grammatical  mistakes  are  made  consciously, 
and  are  the  creations  of  caprice  and  temper,  but  naore  generally 
they  constitute  the  automatic,  articulate  expressions  of  uncon- 
scious psifchological  processes.  The  same  holds  true  for  the 
syntactic  derangements  in  the  narrower  sense  of  the  t^TTTt. 

In  speaking,  only  the  shortest  sentences  can  be  embraced  in 
a  single  conscious  glance.  When  we  begin  longer  sentences,  we 
know  only  what  we  wish  to  say ;  the  fundamental  thought  or 
the  theme  of  the  sentence  alone  rises  up  clearly  before  us,  while 
the  sijntaciic  decelopment  of  this  fkougJd  in  wordnS  takes  place 
in  a  sevii-aidomatic  manner,  through  the  agency  of  the  mecha- 
nism of  speech.  The  more  a  speaker  accustoms  language  to  obey 
him,  with  all  the  force  and  subtlety  that  the  spirit  of  the  people 
has  stored  tip  in  it  during  the  lapse  of  countless  generations, 
that  is  to  say,  the  more  it  supports  him  with  all  its  autonomic 
power,  80  much  the  more  does  he  command  it.  The  notion  that 
the  thought  which  tlie  speaker  is  developing  is  the  onl3'  govern- 
ing power  in  the  sentence,  is  incorrect ;  the  words  and  the  gram- 
matical and  syntactic  laws  are  forces  with  which  the  thought 
must  reckon.  The  speaker  must  bear  in  mind  the  points  on 
which  the  sentence,  as  well  as  those  on  which  the  thought  turns. 
Provided  lie  does  not  lose  sight  of  tliese,  it  is  unnecessarj*  for 
fhim  to  retain  a  conscious  recollection  of  all  the  parts  of  the 
sentence.  In  a  long  sentence  he  may  lose  sight  of  the  commence- 
ment, of  individual  words,  and  of  entire  incidental  phrases,  bat 
Will  still  be  able  to  conduct  the  sentence  correctly  to  its  termi- 
tation.     When  conscious  memory  fails  him  in  consequence  of 


nta  natural  limitations,  he  is  aided  by  a  power  wliicli,  working 
witli  instinctive  certainty,  groups  the  words  of  the  sentence 
about  the  essential  and  pivot-words,  and,  provided  the  correct 
form  of  the  sentence  has  been  adopted  at  the  outset,  retains  this 
form  to  the  end. 

One  who  is  but  little  practised  in  extemporaneous  deliveiy, 
succeeds  much  more  readily  in  evolving  artistic  sentences  in 
lorilhig  than  in  speaking.  In  the  former,  the  eyes  assist  the 
mind,  by  means  of  retrospective  glances  at  the  preceding  parts 
of  the  sentence.  Many  men  who  prove  but  dull  convei'sation- 
alists  in  a  parlor,  understand  how  to  polish  and  mount  theu- 
thonghts  like  sparkling  diamonds,  when  seated  at  the  writing- 
table  in  their  studies. 

The  correct  diction  of  a  sentence  in  the  grammatical  lan- 
guages presupposes  three  things^  and  when  any  one  of  them  is 
wanting,  aA'ataphasia  results. 

1.    Unbroken  Jlow  of  words. 

The  aphasic  person,  who  fails  to  recall  perhaps  only  a  single 
word,  stops  in  the  middle  of  the  sentence,  and,  under  the  most 
favorable  circumstances,  finds  himself  forced  to  have  recourse  to 
a  paraplirase,  which,  as  a  rule,  proves  distracting  both  to  him- 
self and  to  the  listener.  If  the  aphasia  be  marked,  and  a  large 
number  of  words  be  forgotten,  a  correct  construction  of  the 
sentence  is  impossible.  In  the  slighter  grades  of  paraphasia,  the 
form  of  the  sentence  suffers  less  tlian  its  meaning,  but,  in  the 
choreic  form  of  the  affection,  all  order  and  intelligibility  are 
hopelessly  lost.  The  following  example  of  akotajihasia  dtte 
essentially  to  severe  aphasia^  is  borrowed  from  Steinthal. 


A  tn&n,  wbo  wan  suffering  from  aphasia  and  paraphasia,  remarked  while  bis 
eyes  were  being  eiainincd :  "  Das  eine  Auge  —  Auge  ist  immer  —  Thrfinen  — 
thriinig  gewescn  (One  eje  —  eye  hsis  always  —  tears  —  been  watery).     Icb  kann  gar 

nicht  —  friiher  koont"  ich  —  besonders natiirlicher  Weise  —  mtt  den  Jahren 

klcino  Sticfe  —  fltrippe  —  Schrift  —  die  Brille."  The  second  sentence,  wiiich  is 
greatly  mutilated,  niigbt  ba  completed  as  follows:  "Ich  kann  gar  nicht  arlign, 
friiher  konnt'  ich  U-»en,  beflonders  groise  Schrift,  natQrlichcr  Weise  musile  ich  mit 
den  Jahrcn  kleine  Schrift  dureh  die  Brille  lesen."  (I  cannot  see  at  all.  Formerly 
I  could  read,  especially  large  print,  but,  naturally,  as  I  advanced  in  years  I  bad  to 


I 


796 


KVeSXAUL. — DISTURBAITCES  OK  SPEECH. 


use  glAswis  for  amall  print).     Tlic  words  in  italics  &rc  those  which  th«  patient  left 
out. 

i.   Pi'rfi'i't  {/rammalical  divfion. 

Limguages  vaiy  very  greatly  in  their  gmmmatical  strHctore, 
and  nothing  can  be  moi-e  interesting  than  a  compaiiitive  gtudy 
of  Uie  same.     We  cannot,  however,  stop  to  discuss  this  subject 

in  detail  at  tlie  present  time. 

Tlie  Chinese  language  has  no  graminitr,  l)ut  opemtea  only  syntacticiUlj  xrith 
uuinflectt'd  radical  words — radical  mUhjo  in  the  development  of  langu&ge.  Tha 
Aryan  or  Indo-Gcrinanic  and  Semitic  languages  take  the  roots  themselres  ud 
remodel  them,  with  a  view  to  the  closer  limitation  of  the  thoughts — irijie^tMol 
ttage.  Midway  between  these  two  classes  stand  the  Turanian  or  Finiiisli -Tartane 
languages,  in  which  the  roots  are  fused  together  to  form  new  and  complete  words, 
in  such  a  way,  however,  that  the  principal  root,  which  contains  the  fundameab^ 
idea,  remains  unaltored,  aud  only  the  secondary  elements  undergo  cUaiigcs — nygl*- 
tijKilive  tttiffe.  This  fusion  takes  place  in  accordance  with  a  fixed  law.  Tbe 
secondary  elements,  which  modify  the  fundamental  idea,  are  dovetailed  in  be- 
tween the  primary  elements,  hy  w^hich  they  arc  held  together.  In  the  American 
langaages,  wliich  resemble  the  Tartaric,  these  compound  words  arc  even  susceptible 
of  decleusi<i]t  imd  cuujiigatiou. 

As  an  example  of  rjraTmnatical  akaiaphasla,  we  may  adduce 
the  following  remark  of  a  feehle-niinded  girl:  "  Toui  taken 
flowers,  nurse  corae,  Toni  tlirashed."  The  patient  no  longer 
made  use  of  articles,  pronouns,  or  auxiliary  verbs ;  she  conju- 
gated, as  cliildren  do,  strong  verbs  with  a  weak  inflection. 

3.  Corrt'd  arrangement  of  word^. 

In  the  Ciiinese  language,  in  consequence  of  the  want  of  a 
grammur,  ever}'  deviation  from  the  regular  word-sequence  must 
lead  to  misunderstandings.  In  German  the  scope  is  freer,  but 
not  unliniited.  Strictly  speaking,  even  in  German  every  change 
in  the  order  of  the  words  leads  to  a  modification  of  the  meaning 
whicli  tliey  are  intended  to  express ;  this  modification,  however, 
is  often  so  slight  that  it  is  a  matter  of  indifference  how  the 
words  are  arranged.  It  is  only  when  unwarrantable  changes  in 
the  regular  word-sequence  are  made,  that  the  sentence  is  liable 
to  be  misunderstood,  or  becomes  unintelligible.  Thus,  to  the 
question,  "Was  ist  dies  i "'  we  may  answer,  "  Weisser  Zucker,"' 
or,  **E3  ist  weisser  Zucker/'  or,  "Zucker  ist  es,  weisser,''  or. 
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"Ea  iat  Ziicker,  weisser."     But  when  any  one  saj-s,   "Weisseil 
ist  es  Zufkt-r,"  lie  commits  a  grammatical  fault;  he  is  either  un- 
acquainted with  the  language,  or  there  is  reason  to  suspect  that 
he  is  not  in  his  right  senses. 

Gogol '  reports  an  exquisite  example  of  akatapliasia,  in  which 
the  grammatical  formation  and  the  syntactical  construction  of 
sentences  were  greatly  affected,  while  the  patient,  although  his 
intellect  was  impaired,  lacked  neither  words  nor  ideas.  He  suf- 
fered fiom  intellectual  confusion  and  verbal  amnesia,  but  the 
grammatical  and  syntactical  akataphasia  overshadowed  both 
these  disturbances. 


A  young  man  in  Breslau,  wl'o  had  fought  through  tho  campaign  of  1866,  was 
tbroTvn  from  a  wa*i>n  in  lSfl9,  and  received  a  severe  iniury  of  the  brain.  At  the 
autopsy  in  1872,  numjrous  ochre-colorcd  spots  of  softening  were  found  scattered 
thraugh  the  corte.x  of  both  ht'uiispheres  of  the  cerebrum  and  in  the  cerebelluia, 
along  with  traces  of  a  former  meningitis  located  over  the  two  anierior  lobes,  After 
the  accident,  when  speaking  of  his  nrniy  life,  he  said ;  "  Da  war  aclitzchnhundert 
diei  und  sechzig  Kiira^sicr  numero  I  hicr  in  Brcslau  musste  ich  tiabeu  gewesen." 
That  is  no  acntence ;  the  following  ia  a.  little  better:  "Und  von  aehtzehiihundert 
sechs  und  scclizig  da  komrats  die  Preussc,  auch  dus  Oestrcicb  gowcacn,  die  schUtzen 
Ton  das  Oostreicli."  In  speaking  of  the  time  when  he  went  to  school,  he  said ; 
*'  Ich  bin  gewesen  als  Schiller  —  nein,  ich  auf  das  Schfllcr  —  und  ich  museto  i 
arbeit  auf  das  Vater  und  Mutter."  Tlie  patient  substituted  "  auf  "  for  most  of  the 
connecting  words.  "  Da  haut  ich  wied<ir  arbeitua  auf  meines  Mutter  und  arbeitco 
auf  m^incs  Vater."'  When  asked  to  give  an  account  of  his  accident,  he  said :  "Ich 
habc;  t8G9  als  Kutsch-r  geweson  uiid  als  Kutsclie  habc  welche  mir  nls  ich  diene 
habcn  es  mir  m:;ine  Pferde  als  Kutschcr  bei  diim  der  Diener  gewesen,  Und  ich 
musste  es  runtcr  auf  mcine  Kutscher  und  habcn  sie  mcinc  Eison  und  hiiben  sie 
Pferde  auf  m:'in  Fu«  und  mjino  und  da  habcn  sie  das  Eisen  auf  meinc  Kiipf  und 
diis  Blut  ist  fort." 

This  case  is  also  important  in  another  comvection.  The  patient,  as  is  evident 
from  what  precedes,  still  had  many  words  at  his  command,  but  could  not  always 
find  the  expressions  for  objects  that  were  known  to  him.  He  could  read  few  words 
correctly,  but  nevertheless  wrote  down  correctly  words  and  figures  that  were  dic- 
tated to  him,  reckoned  accurately,  was  polite,  saluted  courteously,  and  knew  the 
sign  of  the  cross.  On  the  other  hand,  he  urinated  in  the  wash'-bogin,  bit  a  morsel 
out  of  a  cake  of  soap,  and  did  other  things  of  a  like  character,  which  proved  that 
he  confounded  material  objects  with  one  another.  He  performed  preposterous 
acts,  or,  in  other  words,  suffered  from  apraxia.     Jt  it  evident  that  tiu  muapprehtfi' 
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tion  of  material  objeett,  which  /ormt  the  ba$it  ofapraxia,  wcu  in  tM$  eatt  mori 
nounced  than  the  mieappreheneion  of  (he  articulate  exprettiont  of  thaugkL 

We  may  also  refer  here  to  a  case  reported  by  Forbes  T\ 
low,^  in  which  the  chief  affection  seemed  to  be  an  akataphi 
an  inability  to  place  words  in  their  correct  order  in  a  sente 
If  the  words  uttered  by  the  patient  were  written  down,  and  i 
arranged  in  order,  it  became  possible  to  decipher  his  meanin 

A  gentleman  was  seized  with  an  attack  which  presented  as  mnch  resemblai 
epilepsy  as  it  did  to  apoplexy,  and  for  two  days  his  life  was  in  danger.  Wli 
recovered  consciousness,  he  was  unable  to  express  bis  wishes  in  an  intelligible 
ner.  He  articulated  the  words  correctly,  but  mixed  them  up  so  that  it  was  i: 
Bible  to  understand  him,  unless  bis  words  were  first  written  down  and  then  co 
nated.  This  condition  lasted,  with  short  interruptions,  for  fourteen  dajs ; 
accompanied  by  severe  pains  in  the  occipital  region.  The  patient  gradually  : 
ered  under  the  use  of  Tenesection  and  derivatives. 


CHAPTER  XXXI. 

Aphasia  as  a  Disease,  and  its  Manifold  Causes. — Functional  Aphasia. — Hyi 
Speechlessness. — Congenital  Aphasia. — Prognosis  and  Treatment  of  Aphi 

The  clinical  picture  of '"'■  aphasia''^  has  been  built  up 
the  dysphasic  derangements  that  we  have  thus  far  been  des 
ing.  Its  varying  manifestations^  somatic  and  psychical  cm 
cations^  causes^  prognosis  and  treatmerd,  have  been  ini 
gated  and  described.  We  regard  this  standpoint  as  fairly 
quered.  We  can  see  no  advantage,  as  has  been  already 
ciently  explained,  in  the  substitution  of  the  clinical  pi< 
of  asymbolia  for  that  of  aphasia.  The  pathology  of  disi 
ances  of  the  faculty  of  speech  does  not  deal  with  indepen 
diseases.  Its  object  is  to  describe  and  analyze  the  derj 
ments  of  the  tiurnQTouQ  functions  which  come  into  play  in  sp 
ing,  writing,  and  other  modes  of  expressing  the  thoughts 
desires  :  theoreticaUy,  to  trace  them  back  to  their  psycholo^ 
anatomical,  and  physiological  causes,  bxhI  practically,  to  d 
mine,  partly  from  the  form  of  the  derangement,  partly  fron 
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other  morbid  manifestationa  that  accompany  it,  the  nature  and 
seat  of  the  primary  alterations  in  the  organ  of  language,  from 
which  the  data  for  prognosis  and  treatmeut  can  be  deduced. 

It  is  true  that,  at  the  present  time,  we  are  still  far  from, 
having  covered  this  comprehensive  field  of  study  ;  we  find  our- 
selves only  too  often  obliged  to  rest  content  with  very  indefinite 
diagnoses,  compelled  to  speak  merely  of  loss  of  speech  or  im- 
pairment of  speech,  without  being  able  to  define  its  nature  more 
closely. 

This  is  especially  true  of  many  forms  of  the  BQ-csdled/ime- 
tioiial  aphasia^  the  inability  to  speak,  which  is  often  observed 
after  intense  emotion,  in  hysteria,  and  as  a  symptom  of  many 
other  neuroses.  It  is  not  even  always  possible  to  say,  whether 
we  have  to  deal  with  dysphasic  or  only  with  dysarthric  derange- 
ment; sometimes  notliing  is  certain  except  the  central  origin  of 
the  impairment  of  speech. 

Loss  of  the  power  of  speech  for  a  longer  or  shorter  period 
has  repeatedly  been  known  to  follow  a  great  /riff hi.  Dr.  Wert- 
ner,  of  Wartberg  (Hungary),  gave  me  the  details  of  a  case  of  this 
sort. 

A.  girl,  thirteen  years  of  age,  was  nm  over  by  a  wagon.  Although  eho  escaped 
with  some  alight  scratches,  she  became  siieechless  and  remained  so  for  tbirteei 
months.  After  various  methods  of  treatment  had  been  tried  without  success.  Dr. 
Wertner  at  last  gave  her  bromide  of  potassium.  One  day,  immediately  after  tak- 
ing the  medicine,  she  threw  herself  into  her  niotlier's  arms  and  whispered  : 
"  Mother,  I  will  speak  again."  After  a  few  weeks  she  bad  entirely  regained  the  ua 
of  language. 

Sometimes  a  violent  emotion  will  restore  the  power  of  epeech^j 
even  after  it  has  been  lost  for  a  long  time. 

According  to  Herodotus  (I,  8S)  the  son  of  Croesus  was  dumb,  but  after  the  cap- 
ture of  Sardes,  be  saw  a  Persian  attack  his  father  with  a  drawn  sword,  and,  horrified 
at  the  sight,  he  called  out :  "  Man,  do  not  kill  Croesus !  "  It  is  said  that  he  there- 
after retained  the  power  of  speech  to  the  end  of  his  life.' 


'  WiedemriHer  (Allg.  Zeitschr.  f.  Psych.  1874.  Bd.  S8.  S.  485)  retatea  the  case  of  a 
woman,  who  became  Bp>eechle88  as  she  left  the  wedding  breakfast  to  start  on  the  wed- 
ding trip  with  her  husband,  and  remained  so  until  she  happened  to  see  a  church  burning^ 
She  cried  oat:  "  Fire,"  and  at  onoe  regained  the  power  of  speech. 


«f»l 


«hB  liiiBii  Htiiilj  arte,  wi  Cor  swhsleja 

ottj  bf  wiitia^    FiMDj  Ike  rigbc  arai  alao  <■«■  aflecied  miA  fmaipm^  b* 

lalpUMt. bf  «Udk  BOM  ike  ami 

Pn—jt  <m  the  neck  w»o1mig«  of  any  Me.    I 
Ikad  •  gnat  ragMd  for  me,  browgfct  to  my  hcMpital,  wkoc  I  gare  her  a 
nwad<wdc«Ja^yarfn,attlwetmeit«tfaigiBhnrlwariagthai  I 
WtpKttA  great  rcaalta  &oa  it.     In  tight  d* ji  abe  waa  able  to  niralr  as  wQ  m  etn. 
amd  Mold  agua  oae  the  right  hand  for  dmring,  writia^  and  frimif 
Six  ■ooda  later  ibe  had  to  ratna  to  her  bene,   Hw  joorwy  pcprvd  vciy 
to  her,  a  paraljm*  of  the  bladder  act  ia,  the  right  ana  became  fermmafOi 
Ijnd,  and  a  few  mootlia  later  tbc  died  witb  all  the  sjmfiCaaif  of  a  diffiiBL 


The  word-pictures  in  snch  cases  ans  intact,  as  are  also 
connecting  links  between  tbonghts  and  words.  Have  we  to 
liere  with  a  Iiiatus  somewhere  between  the  picture  and  the  mus- 
cles? Or  can  it  be  that  the  combined  cortical  and  infra -cortical 
excitations,  by  which  tlie  idea  is  converted  into  the  spoken  word, 
arc  too  weak,  and  that  the  ''traitement  moral"  acts  by  strengthen- 
In;^  these  excitatory  phenomena  by  means  of  the  psychical  stima- 
latiun  ? 

After  epileptic  attacks  there  is  often  loss  of  speech  for  honra, 
days,  or  weeks  at  a  time.*  Ogle'  saw  complete  inability  to  speak 
set  in  in  the  course  of  chorea,  and  Hughlings  Jackson '  saw  the 

'  Bavaral  nob  obaenrKtioiM  hare  been  already  reported  Another  has  bees  pabliibed 
hj  Ooodav  (Med.  Timed  and  Oaz.   1S64,  Dec/i. 

*  A.  Claru$,  Ueber  Aphaflk  bei  Kiudom.  Jahtb.  1  Kinderbeilkonde.  1874.  Bd.  TIL 
B.  300  and  S.  303.  '  Ibidem. 
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ime  af^^T  hemispasmun  of  \h(\  right  side.     In  catalepsy  the 

jower  of  sj)eo<'h  is  lost  during  the  attacks,  and  the  same  thing 

lay  litipiK'U  in  ecstasy. 

It  is  almost  useless  to  enumerate  all  the  diseases,  in  connee- 

lion  with  which  the  so-called  aphasic  disturbances  have  been 

observed.  We  liave  already  mentioned  the  fact,  that  very  trifling 

luses  are   often  sufli«-'i<'Ut   to  interfere  with   the  function    of 

[tpeerh,  and  even  to  abolish  it  for  a  time.     It  is  not  surprising, 

len,  that  ike  most  dirtrse  severe  general  diseases^  partieularJ y 

vcJi  as  are  attended  by  high  fever ^  should  present  this  compli- 

Uion,  especially  as  they  frequently  give  rise  to  gross,  diffuse 

iJid  circumscribed  lesions  of  the  brain.     Thus,  aphasia  has  been 

observed  in  diabetes  (Trousseau),  in  marbus  Brfghtii  (Troiisseau, 

[ughlings  Jackson,  Baginsky),  in  syphilis  (Trousseau,  Behier), 

saturnisi/ius  (Heymann^),  in  aleoholismus  (Trousseau),  in 

7hus  a^dominalis,'  in  scarlatina  (Eulenburg,  Sliepherd,  and 

rthers),  in  7neasles  (Schepers,  Calnieil),  in  variola  (Breganz(^),  in 

rysipelas  (Trousseau),  etc.     Cases  have  even  been  reported  in 

rliich  collections  offcEccs  in  the  large  intesti-Tie  and  lumbricoid 

^orms  were  supposed  to  have  caused  the  aphasia,  since  it  dis- 

>peared  when  the  hardened  fajcal  masses  or  the  worms  were 

joved  by  treatment. 

It  is  self-evident  that  all  possible  morbid  processes  in  the  brain 
m  cause  aphasia.  Tliey  may  do  this  in  one  of  two  ways : 
'either  they  involve  directly  and  permanently'  the  conducting 
fibres  and  centres  of  speech,  or  they  impair  their  functional  vigor 
more  mediately  and  tem])omrily  by  pressure,  ischmmia,  or  col- 
lateral hypericmia,  or  perhaps  also  by  simple  reflex  irritatif)ti 
and  radiation.     Thus  Scklesinger  and  Ullmann  '  saw  aphasia  fol- 

Ilow  a  simple  commotio  cerebri.  It  is,  moreover,  frequently  met 
•rith  as  a  result  of  fissures  and  fractures  of  the  skTill,  of  incised, 
punctured,  and  gunshot  wounds  of  the  brain,  of  congestion  of 
I      '  Berl  klin.  Woohen«ohr.  1805.  Nr.  19-21. 

'  Namerous  Gxamples  are  pivcn  by  Clariu.     Strange  to  say,  among  the  cases  so  far 
reported,  there  are  only  two  "  aphasic  "  girla  to  ten  "  aphasic  "  boys.     In  eleven  of  the 
oue«  there  was  no  paraly.<<is ;  in  one,  that  was  observed  in  the  Julius  Hospital  at  Wurz- 
buig  (Oer-hnrdt),  there  was  hemiplegpia  of  the  right  aide,  probably  of  embolic  origin. 
*  Wiener  med.  Presse.  I860.  No.  41. 
VOL.  XIV.— 51 
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the  brain,  of  mrtningitis  simplex  and  tubt»rciilosa, '  of  liydroce* 
I)lui]us,  of  al1^«u>s8es,  tumors  and  entozoa  of  tliu  bniin,  and  at 
iiillaiuniatory,  thrombotic  and  embolic  softening  of  ibe  viscus. 

Broadbeni '  and  Waldenburg  *  have  reporttnl  very  interesting 
cases  of  congenital  aphasia  in  intelligent  boys,  and  B<?nedi«* 
and  Claius  (loc  cit.)  have  met  witli  similar  cases.  In  all  of  tliii 
four  cases  the  patients  were  boys.  The  mother  of  Waldenbnrgi 
patient  liad  been  seized  with  aphasia  and  hemiplegia  of  the  rigbi 
side  in  the  third  montli  <rf  her  pregnancy.  The  must  interesdiq 
of  these  obs<*rvatiim3  is  tlie  one  reported  by  Broadbent,  whicl 
we  will  give  somewhat  in  detail. 


Tbe  patient,  \t\io  was  twelve  jcara  of  age,  nndcretood  eveiytliing  thtU  was 
to  him,  and  did  what  ho  was  told  to  do,  but  could  not,  as  a  mle,  speak  any  wonh 
except  "yes,"  "  no,"  "  father,"  "  mother" — the  last  two  words  he  pronoi 
"faco"  and  "mocu."  He  used  also  an  indistinct  expression  which  soi 
"  keegcr  kniger,"  and  which  he  employed  in  answer  to  all  questions.  Occasaar 
ally  ho  uttered  a  few  other  words,  such  as  "all  right,"  "  Uianlc  you."  Beeodl2 
write  his  name,  and  could  cojiy  figures  or  a  few  words  from  a  printed  card,M 
was  unobli?,  when  requested  to  do  so,  to  write  down  "  yes"  or  "  no,"  or  tbe 
of  the  street  in  which  he  lived.  He  could  not  understand  a  written  qacstioa,M 
matter  how  simple  it  was ;  for  instance,  instead  of  tho  "  no  "  that  was  expected, 
wrote  "  balevo"  and  "  oche,"  instead  of  "  card,"  "  ke,"  etc.  Strange  to  say,  wWk 
he  was  thus  uiiiiblo  to  connect  tho  written  signs  with  tho  spoken  sound*,  and  did 
not  understand  written  and  printed  text,  he  nevertheless  nnderstood 
to  a  certain  extent ;  for  instance,  ho  could  tell  the  time  by  the  watch,  coald  wzii* 
down  his  age,  and  do  other  things  of  a  similar  character.  His  tongue  was  tnA}. 
movable  and  ho  could  repeat  after  any  one,  although  with  some  difficnlty,  tht 
entire  alphabet,  also  bo,  be,  bi,  bo,  bu,  etc.,  etc. 

In  Spite  of  the  great  mass  of  recorded  facts  that  no  longer 
admit  of  denial  or  suppression,  it  is  as  yet  impossible  to  dedu« 


'  In  1873  I  had  in  my  wordR  at  Pretbni^.  a  man,  forty  yeaxs  of  ag«,  who  was  rabjaA 
to  attacks  of  ataxic  aphasia.  In  some  of  the  attacks  he  lost  the  power  of  speedi 
pletely,  but  in  others  he  was  able  to  say  "  ja"  (yes);  between  the  attacks  brmdyphMia 
existed.  After  his  death  we  fonnd  menin^tis  tnbflrcnlosa  with  tuborcnlor  taraon  ia 
the  gyrus  pnecentralin  Bini.<tter,  in  the  neighboring  convolutions,  and  in  the  left  inaola 
dfrhnrdt  iJahrbuch  f.  Kindcrhcilk.  N.  F.  IX.  S.  324)  recently  reportefl  a  case  of 
aphasia  in  a  three  year  old  child,  who  was  suffering  from  meningitis  tuberculosa. 

'Loc  oit.,  Case  rV. 

'  Berliner  klin.  Woohenschr.  1873.  8.  8. 

*  Wiener  med.  Prease.  1805.  Nr.  49. 
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iny  rule  of  practical  value,  for  the  prognosis  of  the  dyspliasic 
|disturbances  included  undtr  the  head  of  aphasia.     The  cumbil- 
Ity  of  the  aphasia  depends  partly  on  tlie  nature  of  i7te  causa- 
tive lesion,  partly  on  its  localion.     When  the  primary  affection 
Is  of. a  curable  nature,  such  as  the  weakness  due  to  inanition 
convalescence  from  a  febrile  disease,  or  simple  cerebral  con- 
gestion, or  hysteria,  etc.,  we  may  look  for  a  favoi-able  result, 
?ven  though  tlie  loss  of  the  power  of  speech  be  complete.     On 
fche  other  hand,  in  incurable  aflfections,  such  as  tubercular  menin- 
ifis,  new  growths  in  the  brain,  progressive  degenerative  processes 
)f  the  cortex,  and  t!ie  like,  there  is  no  prospect  of  recovery  from 
[the  impairment  of  speech,  even  though  it  be  but  alight.     In  the 
lestructive  processes  the  prognosis  is  worse,  when  the  lesion  is 
[diffuse  and  progressive,  than  when  it  is  confined  to  a  circum- 
'scribed  region.     In  the  latter  case  it  depends  on  the  manner  in 
wliicli  the  conducting  libres  and  centres  of  Janguag<?  are  affected; 
when  the  injury  to  these  is  of  a  reparable  nature — due,  for  instance, 
to  compression  or  to  collateral  fluxion — the  ])rognosis  is  not  as 
bad  us  when  they  are  directly  and  incurably  involved.    In  this  last 
case,  again,  everything  depends  on  the  extent  of  the  part  In- 
volved, and  on  the  question  whether  or  not  the  lesion  is  suffi- 
cienth'  cirrumscribitl,  to  peiinit  of  a  compensatory  action  on  the 
part  of  other  bands  of  fibres  and  groups  of  nerve-cells.     Unfor- 
tunately, the  little   that  we  know  about   these  questions  can 
hardly  as  yet  be  reduced  to  formulas  of  any  practical  value. 
One  thing  may  be  safely  stated,  however,  and  that  is,  that  the 
age  of  the  patient  is  an  important  factor  for  the  compensation  of 
the  injury.     Children  have  been  known  to  learn  to  speak,  after 
astonishingly  extensive  destruction  of  tlie  left  region  of  speech, 
and  even  of  the  entire  cortex  of  the  left  hemisphere,  while  in  old 
persons  remarkably  small   foci  of  disease  in  the  cerebral  sub- 
stance sometimes  cause  permanent  aphasia.      The  individual 
icility  also  unquestionably  exerts  some  influence  in  each  case. 
It  would  be  a  great  gain  for  iis  if  we  could  deduce  the  neces- 
sary data  for  the  prognosis  simply  from  the/orw  of  (he  dyspha- 
sic  impairment,  but  here,  too,  the  little  we  know  can  be  stimmed 
np  in  a  few  sentences.     Sometimes  apparently  severe  attacks  of 
aphasia  terminate  in  recovery  (we  may  refer  as  an  example  to 
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the  case  of  Lordat),  while  in  other  cases  slighter  derangements, 
ftr.  fjr.,  an  amnesia  of  substantives,  remain  permanent.  Asaruli-, 
however,  simple  amnesic  aphasia  and  the  paraphasia  which  pn-- 
sents  tlie  characteristics  of  absence  of  mind,  seem  to  vouchsafe 
the  best  prognosis,  while  ataxic  aphasia,  amnesic  aphasia  with 
incohereni-y  or  entire  loss  of  the  word -pictures,  and  the  choreic 
funn  of  paraphasia,  must  be  regarded  as  less  promising. 

The  prospects  of  recovery  ditninish  in  an  inverse  i-atio  to  the 
lenf/th  of  time  the  affection  persists  without  sign  of  improve- 
ment. They  become  worse  also  when  the  apliasia  is  progrtstnt 
and  accompanied  by  paralyses  and  by  an  increasing  weakni 
of  intellect ;  in  this  case  life  itself  is  usually  threatened. 

In  the  treatment  of  aphasia,  the  first  indication  is,  if  p 
ble,  to  remove  the  cause,  such  as  the  wealtness  from  inanition, 
sypliilis,  satnrnismus,  hysteria,  cerebral  congestion  or  in* 
tlanitnation,  etc.  When  this  indication  has  been  fulfilled,  and 
tlie  im}iainnent  of  speech  itself  demands  treatment  although 
the  morbid  process  in  the  brain  tliat  occasioned  it  has  dis- 
appeared, a  meihodipal  course  of  instmction  in  speaking  will 
be  found  very  valuable,  provided  always  a  compensation  be 
still  possible.  This  insfnictiou  must,  according  to  the  nature  of 
each  individual  case,  be  chietiy  directed  either  to  the  motor  co-or- 
dination of  sounds  into  words,  or  to  the  memory  of  words.  The 
co-ordination  of  sounds  will  be  strengthened  by  methodical 
practice  in  the  articulation  of  letters,  syllable.s  woixls,  and  sen- 
tences,  care  being  taken  not  to  allow  the  jiatient  to  become 
fatigued.  He  must  be  taught  from  the  first  to  watch  closely  the 
mouth  of  Ihe  teacher.  With  this,  writing  and  reading  lessons 
may  be  combined  when  desired.  At  first  only  the  words  in  most 
common  u.se  should  be  used  ;  they  should  be  repeated  again  and 
again  until  the  patient  becomes  thoroughly  familiar  with  them, 
and  not  till  then  are  new  ones  to  be  added.  By  this  method  we, 
as  well  as  other  observers  (Trousseau,  Brocn,  Ramskill,' et  al.\ 
have  succeeded  in  bringing  about  improvement  and  even  cure. 
In  amnesic  aphasia  the  patient  should  be  made  to  repeat  daily 
the  missing  words,  the  teacher  helping  him  by  repeating  cich 
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[Word,  or  its  first  syllables  or  letters,  before  him.    When  possible, 
I  the  words  should  be  cotmnitted  to  raetiiory  from  a  dictionary. 


CHAPTER  XXXII. 

Sjrllablc-stutnLtlinc^.  —  Impairment  of    Speech    in    Progressive    Paralysis    with 

Dementia. 


We   siibjf>in   now   to    thL'   dysph 


troubles 


■1  udt^l    by 


Jiasic 
name  of  aphasia,  tiie  aiiLcr.ioa  to 
which  the  luirae  of  syllable-siunibli iiy  lias  been  given.     In  tl»is 

[  affection,  iheeo-ordimitloti  of  the  word  as  an  articulate  uiiily, 
composed  of  li-ttei's  and  .syllablt-s,  is  affected,  not  through  any 
defect  in  the  articulation  of  the  sounds  and  syllables,  but  iu  con- 
sequence of  a  dermigeinent  of  the  processes  hy  which  the  catn- 

ijih'te  word  is  developed  from  th'm.  The  words,  as  organic  enti- 
tles, become  loosened  at  their  joints,  and  their  letters  and  syl- 
lables fall  apart  and  become  intermingled,  or  letters  and  syl- 
Jables  are  inserted  in  words  wheix^  they  do  not  belong. 

The  distortion  of  the  words  in  sluiiibHiig  speech  must  be 
distinguished  from  that  which  is  due  to  the  defective  utterance 
of  sounds,  or  of  staimrwring.      In  stammering  some  particular 

I  Bounds  are  distorted  when  uttered  separately,  but  the  stumbler 
articulates  QSitry  isolated  stmnd  perfectly  well.  It  becomes  a 
stumbling-block  to  him  only  when  he  meets  it  in  some  word,  par- 

^ticolarly  if  it  be  long  and  alliterative,  or  when  he  tries  to  speak 

[  jtipidly.  If  he  speaks  slowly,  partly  s]>elling  the  words,  he  may 
perhaps  succeed,  provided  the  affection  be  not  of  a  very  severe 
grade,  in  correctly  articulating  words  that  are  otherwise  impos- 
sible for  him,  such,  for  instance,  as  "  Constantinopolitauischer 
Dudelsackpfeifer,"  or  *'drei  nnd  dreissigste  Reiterschwadron." 
AVhen  the  articulation  of  sounds  is  defective,  the  subject  often 
succeeds  by  a  great  exercise  of  power  in  uttering  with  a  sort 

(of  explosion,  sounds  which  it  is  impossible  for  him   to   artic- 

'  nlate,  when  he  employs  only  the  force  required  for  ordinary 
conversation.'    The  stumbler,  on  the  other  hand,  attains  his  aim 

'  I  wan  recently  enabled,  throug-h  the  kindneie  of  Dr.  Aiefetd,  of  Wiesbnden,  to  gee 
•  maa  who  presented  symptomii  indiaating  a  cerebral  sderoaia,  and  who  was  unable  to 
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the  most  easily  by  avoiding  all  forcible  articnlation,  and  spea 
ing  as  slowly  and  quietly  as  possible.  The  stammerer,  like  tl 
syllable-stumbler,  replaces  letters  and  syllables  by  others  th 
do  not  belong  to  the  words,  but  the  substitation  takes  pla 
in  a  very  different  manner.  The  former  inserts  only  certa 
definite  sounds  in  place  of  other  definite  sounds ;  for  instanc 
when  there  is  paralysis  of  the  soft  palate,  he  uses  an  m,  w, 
j  in  place  of  a  b  or  p ; '  the  latter,  on  the  other  hand,  huddl 
together,  in  an  arbitrary  manner,  the  letters  and  syllables  of 
word,  or  even  of  several  consecutive  words,  says  '*Keping 
instead  of  "Peking,"  "  goten  Murgen,"  instead  of  "gnt< 
Morgen,"  and  '*  Artrallerie "  or  "Rartrillerie"  instead 
"Artillerie." 

There  is  one  point,  however,  at  which  the  stammerer  ai 
the  stumbler  meet.  The  resemblances  of  the  sounds  to  oi 
another,  and  the  greater  or  less  difficulty  that  is  met  with 
passing  from  the  position  required  for  one  particular  sound 
that  required  for  another,  make  themselves  equally  felt  in  ( 
impairment  of  speech  due  to  stumbling  and  in  that  due  to  stai 
mering.  It  is  entirely  immaterial  whether  the  transition  from  o 
sound  to  another  is  impeded  in  the  motor-centre  for  the  co-c 
diuation  of  words,  or  further  back  In  the  centre  for  articulati 
proper.  In  both  cases  the  impulse,  when  it  passes  over  o 
sound,  is  most  readily  arrested  by  kindred  letters,  and  alwa 
chooses  those  which  present  the  least  difficulties. 

For  this  reason,  in  cases  of  syllable-stumbling  as  well  as 
stammering,  we  very  frequently  find  a  reciprocal  intercbanj 
between  the  closely  related  sounds:  u  and  i,  i  and  e,  <b  ai 
e,  u  and  o,  hard   and   soft  consonants,  etc.      Or   the  prece 

utter  a  ninglo  word  iu  Ruch  a  manner  that  I  conld  anderetaod  it  His  wife  waa  tbe  oi 
one  who  could  undcnitand  bis  lisping.  NeTertheleas,  he  repeated  for  me  the  est 
alphabot,  articulating  correctly  all  its  elements,  but  eaoh  individual  nomid  was  tl 
out.  as  it  were,  br  a  great  exertion  of  strength.  In  this  case,  apparently  the  inti 
boinis{)heric  conduction  alone  was  seriously  affected.  The  acts  of  Bwallowing  a 
chewing  were  not  interfered  with. 

'  A  patient  with  bulbar  paralysii*,  who  was  in  my  wards,  pronounced,  at  a  particnl 
periu<I  of  his  affection,  p  like  w,  g  like  j  or  oh,  o  like  d,  and  i  like  c.  He  pronoono 
b,  d.  m,  n,  a,  o,  u,  correctly ;  his  e  sounded  like  oe,  and  he  conld  not  pronounce  r,  1. 
sch,  f  and  k,  at  all.     The  a.spirate  h  oould  only  be  articulated  when  hia  nose  was  heU 
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[log  or  succeeding  consonant  leads  to  the  use  of  an  incorrect 

vowel  in  the  niiddlt!  of  a  word,  because    tlie   transition    to  or 

,iroin   tlie  correct  vowel  is  too  ditficult.     Thus  W.    Zenker,'  in 

[a  very  admirable  paper,    shows  that  when  a  paralytic  patient 

iBays  "Ziifall"  instead  of    '*Zufall,"  he  employs  ii  instead  of 

fu  for  two  reasons  :  lirst,  because  the  jump  from  z  to  a  is  greater 

than  fi'uiu  z  tu  ii,  and  secondly,  because  the  ti-ausition  fiom  ii 

to  f  is  easier  than  from  u  to  f.      The  interpolation  of  vowela 

[also,  according  to  his  aiguirieiit,  is  accounted  for  as  an  effort 

to  facilitate  the  transition  fi-om  one  consonant  to  another,  e.  ff., 

"  Schewager"  for  "  Schwager."    So  also  the  sounds  of  the  vowels 

[are  sometimes  prolonged,  to  gain  time  to  put  the  organs  of  speech 

into  thi'  proper  position  for  the  articulation  of  the  succeeding 

consonants. 

The  cij-ordliiation  of  the  word  inio  a  complete  and  perfect 
,  erdltij formed  from  letters  aiul  syllables,  depends  on  two  condi- 
\iioiis :   1.  The  avunatic  icord-piviiires  mu\l  he  corrccfli/  put  to- 
letJier.     This  is  no    longer  the   case  when   the  sounds  and  syl- 
[lables  of  the  words  in  u  sentence,  or  of  long  words,  are  inter- 
red.    2.   TJie  sounds  must  be arrantjed  in  correct  seque/ice  in 
"the  motor-centre  for  the  co-ordination,  of  words.     TJiis  is  no 
[longer  the  cas«>,  when  the  patient,  whose  infra-cortit;al  apparatus 
[of  articulation  is  still  normal,   interchanges  kindred   sounds, 
employing  by  preference  those  which  are  most  easily  uttered,  or 
interpolates  uncalled-for  sounds,  with  u  view  to  facilitate  the 
transition. 

Stumbling  due  to  loosening  of  the  connections  of  the  word- 

' pictures,   shades  off  into  paraphasiH^   while  stumbling  due  to 

I  derangements  in  the  niotor-production  of  the  words,  shaden  off 

Yinto  stitminer in (/.     In  both  directions  it  is  difflcult  to  draw  the 

[(boundary  lines.    In  the  first  case  we  call  it  paraphasia,  when  the 

distorted  words  still  retain  a  meaning,  although  it  is  not  the 

meaning  desired  by  the  i>atieut — when,  for  instance,  "Butler"  is 

enunciated    instead   of    "Mutter,"    and    ^'Kaze"    instead  of 

**  Kaffee  ;"  stumbling,  when  instead  of  "  Freiburg,"  the  patient 


'  I>«r  willkUrlichen  Bewoguiig«ii    Modus  and    Meobanlk  in    der  fortechreitendea 
Panljraie.     AUg.  Z«iUchr.  f.  Psjrchiatrie.  ISTl.  Bd.  27.  S.  073. 
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says  "Feigfro.'''  In  the  second  case,  the  iinj>eifection 
speech  is  classed  under  stumbling  and  not  under  staiuuiering, 
when  the  patient  is  able  to  arti<;ulate  correctly  all  isolated 
sounds  without  employing  unusual  force,  and  when  the  word, 
which  is  uttered  at  one  time  incorrectly,  can  at  another  time  be 
enunciated  ])ioperlyi  especially  if  success  be  promoted  by  auen- 
tion  and  a  quiet  delivery. 

Great  prognostic  importance  is  attached  to  this  syllablr- 
stumblino;,  when  it  accompanies  a  commencing  mental  imlM?tiUtv'. 
"L'embarnisde  la  parole  est  un  sigue  mortel,"  said  Esquirol, 
who,  when  writing  these  words,  had  syllable-stumbling  in  vier. 
In  iact,  it  is  most  fi-equently  observed  in  connection  with  fatal 
prof/rcssice  paralysis  with  dementia.  It  occurs  pariieolarly 
in  those  cerebral  diseases  in  which  slowly  progressing  irriiaiivd 
processes,  involving  scattered  points  (diffuse  dissemiualioD)., 
lead  gradually  to  subversion  of  the  cortical  functions  and  to 
extensive  alterations  in  the  'minute  structure  of  the  cortex. 
ExceiJtionally,  however,  we  also  meet  with  it  under  favorable 
auspices.  Four  years  ago  a  drunkard  was  brought  into  our 
hospital  suffering  from  typhus.  During  the  course  of  the  dis- 
ease, which  was  attended  by  moderate  fever,  his  enunciation 
became  stumbling  to  a  remarkable  degree,  and  continued  so  a» 
long  as  the  fever  lasted.  We  apprehended  a  complication  of 
typhus  with  commencing  progressive  paralysis,  and  a  psychi> 
logical  expert  who  saw  the  patient  shared  our  suspicions. 
Nevertheless,  complete  recovery  set  in. 

Syllable-stumbling  may  make  its  appearance  in  the  earlieH 
sfaf/e  of  ffeneral  jyrogressive  paralysis^  at  a  time  when  tb« 
motility  in  general  does  not  present  the  least  sign  of  diminution, 
and  when  the  movements  required  for  the  production  of  soundt 
and  for  all  other  voluntary  objects  are  still  perfect  (Parchappe*). 
Long  afterwards,  too,  when  the  impaii'ment  of  speech  ktf 
become  permanent  and  very  marked,  the  patients  often  stilt 
retain  power  over  the  movements  of  the  tongue,  lips, 
cheeks,   and  perform  the  operations  of   mastication,   insalrra^ 


■  Compare  Chapter  IDC  IX. 

'  Bull.  <le  I'acad.  de  m^.  T.  XXX  p.  709. 
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tion,  and  swallowing  in  a  most  satisfactory  manner  (PaiTliappe). 
This  indicates  decidodly  an  affection  of  the  cortex.  It  Las  been 
confirmed  in  this  particular  by  tlie  results  of  the  njicroricojjical 
invest igutious  undertaken  by  Westphal,'  \vho  in  a  number  of 
cases  could  discover  no  changes  either  in  the  peiiphenil  or  in 
the  bulbar  portion  of  the  hypoglossal  nerve.  The  value  of  these 
n»?gative  results  is  not  in  any  respect  lessened  by  the  antagon- 
istic positive  results  obtained  by  Lubimoll",'  wlio  has  in  a  few 
cases  succeeded  in  demonstrating  a  proliferation  of  tlu*  connec- 
tive-tissue cells,  and  degeneration,  with  granular  deslructiua 
and  amyloid  transformation,  of  the  ganglion  cells  of  the  nuclei 
of  the  facialis  and  hypoglossus. 

If  we  bear  in  mind  tlie  tendency  of  the  disease  to  extend  to 
all  parts  of  the  brain  and  spinal  cord,  we  will  not  be  surjirised  to 
learii  that  its  ravages  often  involve  other  provinces  of  language  ; 
that,  in  addition  to  the  syllable-stumbling,  it  begets  diners  otJter 
forms  of  i7npairfnenl  of  speech^  more  particularly  actitnl  stam- 
m^rinij  and  siuUtriiiff,  retarded,  or  previpitnle  and  irenihlin.g  or 
hUalhi.ff'^  utterance,  and  also  numerous  drranrfeiiunt^  of  p?io na- 
tion^ which  have  been  thoroughly  studied  by  W.  Zenker.  The 
force  of  the  expiration  and  the  tension  of  the  vocal  cords  are  often 
permanently  and  greatly  diminished,  and  the  voice  becomes  weak, 
monotonous,  and  lower  in  pitch.  Sometimes  the  patients  become 
hoarse,  or  they  become  unable  to  regulate  properly  the  tension 
of  the  vocal  cords  and  the  expenditure  of  wind.  In  this  last 
instance,  so  much  air  is  expended  in  the  production  of  the 
first  few  sounds,  that  the  patient,  in  order  to  continue  speaking, 
is  compelled  to  bring  his  abdominal  muscles  into  play.  This 
can  be  easily  demonstrated  by  paljiation  of  the  epigastrium. 
*'The  voice,  nevertheless,  now  sinks  to  a  whisper,  and  by  tlie 
time  the  sentence  is  finished  the  patient  is  completely  out  of 
breath." 

In  view  of  the  extension  to  other  parts  of  the  cortex^  and  of 


'   Archiv  fQr  Psychol.   Bd  1.  S.  90. 

'  Virchow'B  Arohiv.   187a.   Dd.  57.  8.  371. 

»  Dudiek  (Pragcr  Vierteljalirachrift  1831.  Bd.  80.  8.  88)  oalLi  thia  bleating  speech 
*'  aegopbonic."  With  regaid  to  the  impairments  of  speech  in  paralytics,  compare  «]bo 
Brtmxu,  Allg.  Zeibichr.  L  PHychiatrie.    1S57.    Bd.ll.    S.  37. 
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the  constantly  increasing  intensity,  of  the  morbid  pi'oct.'ssw 
which  uiideilie  progressive  paralysis,  it  is  easy  to  nnderstanJ 
liow  other  auoiiialifs  of  a  dysphasic  nature  are  gradually  super- 
added to  the  syllablt'-stumbling,  which  often  constitutes  for  a 
long  time  the  only  dysphasic  symptom.  TfinporaTy  ailacks  tf 
actual  aphasia^  which  are  sometimes  attend«Hl  by  abolition, 
sometimes  oidy  by  more  or  less  cloudiness,  of  the  intellectual 
powers,  are  not  infrequently  observed.  They  may  be  ascribed 
to  tenipuniry  derangements  in  the  circulation  of  th»  blood,  or, 
perhaps,  to  swelling  of  abnormal,  sjiindle-shaped  neuroglia- 
cells  iu  the  cortex,  caused  by  the  hypercemia  (LiibiuiolT).  Prr- 
mane/U  aphasia  apparently  only  occurs  in  connection  with, 
giosser,  localized  lesions  of  the  cortex.  In  the  cas«  of  a  young 
Russian,  who  was  suffering  from  progressive  general  paralysis, 
and  had  previously  passed  through  a  severe  attack  of  sj^philis, 
I  observed  transient  attacks  of  complete  loss  of  speech,  accora- 
panicfl  by  signs  of  cerebral  congestion.  During  the  attacks  tb<j 
patii'iit  had  an  imperfect  comprehension  of  what  took  placs 
about  him.  Between  the  attacks,  which  occurred  bat  seldom, 
his  tongue  was  slightly  tremulons,  but  freely  movable,  and  li« 
enunciated  correctly  all  sounds  and  words,  with  the  singltj' 
exception  of  the  word  "  blanch issage,"  which  he  was  unable  to 
co-ordinate ;  in  spite  of  all  his  efforts,  he  invariably  pronounc*4 
it  "  blanssichage," 

These  patients  finally  become  subject  to  manifold  syninctiir 
and  dyf^loglcal  disorders.  They  take  pleasure  iu  hyperbolic 
expressions,  employ  extraordinary,  self-created  words  and  inflec 
tions,  and  iu  grammar  and  in  the  formation  of  sentences  fall 
back  to  the  stage  of  cliildhood.  The  sequence  of  the  sentence  is 
interrupted,  because  the  thread  of  thought  is  broken.  The  words 
are  repeated,  in  consequence  either  of  psychical  weakness  or  of 
convulsive  haste  ;  in  tlie  former  case,  "  Ich  bin — ich  bin — irb 
bin,"  will  be  repeated,  until  tiijally  the  patient  remembers  wLai 
he  wishes  to  say ;  in  the  latter,  a  rapid  "  Ich  bin — bin — bin — 
bin"  is  heard  (Zenker). 

Localized  destructive  processes  in  Broca's  region  in  tli«* 
frontal  lobe  do  not  seem  to  cause  stumbling  speech,  but  rather 
aphasia  as  understood  by  practitioners. 
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Dyslogical  Derangements,  of  Speech,  or  Dysjilirasiaa. — Aphrflsia  VoUintaria,  Parano- 
ica, Siiperstitiosa,  and  Various  otbcr  Forms  of  Dysplirasia. — lU'Uuniny  and 
Uawiug,  Cluttering,  Hesitating  and  Confused  Speech. — Obstructive  Uysphra^iia. 
Verbal  and  Thematic  Paraphrasia.— Intluence  of  Words,  Word-phantasms,  and 
Delusioua  on  Speech. — Ferveraions  of  Speech  in  Idiots,  Particularly  in  Micro- 
cephalia.— Influence  of  Cungeuital  Abscncu  of  the  Corpus  Calloaum  on  the 
Intelligence. 

Under  tlie  liead  of  dysloghyil  perversions  of  sjyeechy  or  dys- 
phraslas,  we  class  tliose  aifections  of  sin^ech  which  prowed  from 
impairment  of  the  intellect.  A  certain  number  of  H\'trava<^ant 
and  incnrroct  terms  of  speecli  that  are  made  use  of  by  imper- 
fectly educated  or  eccentric  individuals,  or  by  persons  who  are 
under  the  influence  of  certain  fixed  ideas,  or  are  suffering  from 
weakness  of  mind  or  melancholia,  constitute  a  transitional  stage 
between  normal  speech  and  morbid  dysj)hrasia  proper. 

Another  form   of  dyslogia  remaining  within  physiological 

\limits  is  the  dumbness,  mutilas  sine  apkrasia  voluniariay  to 
which  some  mentally  sound  individuals  condemn  themselves,  for 
the  sake  of  fuIiiHiug  religious  vows  or  for  other  motives,  which 
they  keep  secret.     They  retain  the  power  of  speech,  but  they 

I  vrill  not  use  it. 

Mogt  tourists  who  hare  travelled  much  in  Switzerland  during  the  lust  fifteen 
years,  will  remember  having  met  an  old  pedler,  who,  for  some  uuaccouutuble  reason, 
had  condemned  himself  to  absolute  dumbness.  Uo  carried  on  liia  business  by  means 
of  signs. 

Lunatics  are  often  persistently  dumb  for  a  long  time,  even 
for  months  or  years  ;  they  may  be  thought  to  be  perfectly  apha- 
bIc,  until  they  unexpectedly  begin  tosix-ak — ajjhrasia paranoica. 
It  is  said,  that  after  being  dumb  for  years,  they  have  begun  to 
til)eak  again  shortly  before  death.  Tlie  causes  of  this  dumbness 
are  various.  In  that  severe  form  of  melancholia,  to  which  the 
name  of  melancholia  attonita  has  been  given,  the  speech  often 
renuiins  for  weeks  to  months  entombed  in  the  same  numbed  con- 
dition or  immobility  that  reduces  all  the  other  movements   to 
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a  minimuiii.  The  immobility  iuvolvos  both  the  bodily  and  th« 
mental  powers  ;  all  questions  are  responded  to  at  most  by  a  dumb 
smile,  the  meaning  of  which  cannot  be  unriddled.  In  cases  of 
insanity,  it  ia  religious  or  other  delusions,  or  frequently  also 
hallucinations,  jxirticulai'ly  word- phantasms  In  the  form  of  warn- 
ing, threatening,  or  eoninianding  voices,  that  impose  dan}bne»4 
on  the  patients.  God  has  commanded  through  the  Holy  Scrip- 
tnres,  or  the  Czar  of  Russia  has  decreed  by  a  ukase,  or  soma 
terrible  subjective  or  objective  voice  has  ordered,  tlie  jtatient  tow- 
main  dumb  for  a  day,  or  a  mouth,  or  forever.  Finally,  Iiowevrt, 
suiiie  unusual  event,  some  severe  bodUy  illness,  or  perhajis  a  nt-w 
commanding  voice,  loosens  again  the  shackled  tongue. 

Next  tu  this  complete  muteness  must  be  classed  the  Lnten- 
tionul  avoidance  of  jiarticular  words,  the  use  of  which  is  held  to 
be  forbiddL*n  for  religious  reasons  or  on  the  ground  of  jiroprietj'. 
Many  wild  tribes,  immediately  after  the  death  of  any  penson, 
banish  coiiipleti-lj'  and  most  solicitously  from  conversation  th«» 
nam*.'  of  the  deceased  and  all  words  that  might  recall  him  or 
her  to  mind ;  the  words  thus  banished  are  replaced  by  other 
newly -coined  expressions.  It  may  seem  droll,  but  it  is  ueverthtv 
less  correct,  to  designate  and  class  this  custom  as  aphrasia  and 
par  (t pit  ran  ia  super  stiliosa  endcm  tea , ' 

Tliere  are  persons  who  have  a  bad  habit  of  interjiolating  inap- 
propriate words  in  their  conversation,  either  at  the  beginning  or 
the  end,  or  in  t!ie  middle  of  a  sentence.  This  form  of  dvs^ 
plirasia,  to  which  MerkeP  gives  the  not  altogether  apposite  nani4 
of  embololalia,  and  which  would  be  more  correctly  designated  b/ 
the  term  embolophrasia,  is  really  nothing  more  tlian  a  foolish 
habit,  the  cause  of  which  is  sometimes  to  be  found  in  the  jilea*" 
ure  that  weak-headed  or  affected  individuals  take  in  sonoroi 
words. 


Thus  J.  Frank,  in  his  PrjEcepttB  (T.  2.  V.  2.  Sect.  1.  Cap.  2),  tells  of  one  of 
pupils  who  nlways  interpulattd  the  words  "hedcra"  and  "federa"  in  his  sentenoc* 
lu  making  a  rc|>ort,  fur  instance,  he  said:  "  The  patient  has  slept  well,  hcdera;  luM 
two  passages,  federa." 


'  Tfflor  has  collected  and  published  a  number  of  examples  of  this  costom  (Forscbua< 
g«n  Qber  die  Urijejichichte  der  Menachheit    8.  178-180). 

'  Sdunidt's  Eaoj'klopodie  der  geu.  Medioin.  Bd.  6.  Art.  Stommeln. 
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A  professor  in  a  gymnasium  had  a  habit  of  foisting  the  words  "  -wiederutn  "  ond 
"dawiederum"  into  his  sentences,  itarliculnrly  when  he  desired  to  Ijc  pathetic; 
when  he  wished  to  attain  tlie  very  acme  of  pathos,  he  terminated  a  sentence  with 
"dawii'deruiTula."  On  one  occtision  he  astonished  bis  pupils  l)j  inforu)ii>g  lliem  of 
the  deatli  of  a  comrude,  in  the  following  words:  "  Dcr  kleine  EnglSndcr,  der  erst 
cinij^e  Tage  unaerer  Klassc  angehSrte,  iat  schon  in  verflosscner  Nacht  leiederum  gc- 
gtorbeii,  diiwii-ili-rumJa  (The  little  EngUsh  boy,  who  lately  joined  our  clasa,  died 
again  liist  night,  dawicderumdaj." 

Another  very  petlantic  and  affected  teacher  embellished  bia  Bentences  by  inserting 
the  sonorous  particles  "  oc,"  or  "oe-doe,"or  "  oe-doe-woe-d«e."  He  invariably 
terminated  the  morning  pmyer  with  a  fervent  "  oe-doe-woc-doe "  inserted  just 
before  the  Amen,  which  he  always  pronounced  Amcm ! — "Oe-doc-woe-doe — Amcm." 


Tliis  fantastic  intprpolation  of  stereotyped  words  in  the  con- 
versation is  also  met  with  as  a  result  of  antecedent  cerebral  dis- 
ease. 


An  old  General,  during  the  last  years  of  his  life,  and  especially  when  excited, 
continmilly  interrupted  bia  remarks  with  the  expletive  "mama."  This  impediment 
mode  its  appearance  after  a  roitp-d^'nnlfil.  Ile»uid,  for  example:  ''This  miserable 
-mama — fellow  lins  expected — mama — <ither  people  to — mama — pick  his  chestnuts 
out  of  the  fire — mama."  Even  when  he  spoke  ItaUiin,  his  sentences  were  inter- 
larded with  this  curious  "mama."    His  intellect  was  irot  impaired. 

Perhaps  the  case  reported  by  Dieulafoy  '  also  belongs  to  this  category.  In  that 
case  there  was,  combined  with  aphasia,  a  singular  prcfixion  of  the  word  "tout"  to 
all  words  and  sentences  enunciated  by  the  patient.  It  is  ditiicult  to  decide  whetber 
this  anomaly  should  be  cla.s9cd  undtir  dysphasia,  or  niider  dysjjbrasia.  It  rpniinds 
UA  of  the  "und"  (and)  with  which,  iu  consequence  of  their  lack  of  skill  in  the 
combination  of  phrases,  children  are  wont  to  begin  their  sentences;  also  of  tho 
Jrtcreotyped  "Also,"  "Wie  gesagt,"  etc.,  with  which  many  adult  persons  initiate 
their  sentences.  These,  however,  are  errors  due  merely  to  want  of  practice  or  to  bad 
habits,  while,  in  the  patient  in  question,  there  was  positive  inability  to  articulate  tho 
-words  or  sentences  without  the  prefix  "tout."  Ho  could  say  " tout-de-mCmc "  and 
♦'toujoura,"  but  not  "mCrae"  or  "jour"  alone.  He  could  not  say  "vin,"  hut  could 
Bay  "  tout  Ic  vin,"  "  tous  lea  vim  sont  bona,"  "  toua  Ics  rideanx  sont  blanchis  par  la 
MCBar  dc  service,"  etc. 

Some  people  take  pleasure  in  nsfng  the  diminntive  forms  of 
substantives  and  even  of  adjectives,  ex.  ffr.,  "Das  istgntehen," 
''kleinchen,"  and  the  like.  Others  give  peculiar  turns  to  the 
terminal  syllables  of  words  ;   as  an  example  we  may  adduce 
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Fritz  Renters  "  Durchlaachting  **  and  otli 
made  with  a  view  to  attain  comic  effects, 
must  also  mention  the  so-called  "  Erbsen  ^ 
of  the  children.  This  is  a  game  in  whicl 
or  "erbse"  and  "erbsen"  are  appended] 
and  are  pcit  in  ]>lace  of  the  final  syllables  ol 
of  "Mrtresi«fn  Erbsen,"  for  instance,  the 
sen  psserl»s4'n  Erbserbsen."  The  one  wIk 
rapidly  wins  the  game.  Among  lunatic: 
eccentricities. 

A  pstietit  of  Wcstphal's,'  who  was  both  insane 
vmpIqjMl    the  diminutiTe   form   of  mbstaatiTes: 
"  Ptsdtrchen,"  etc. 

Troqsscan  had  a  patient,  suffering  from  tempoi 
•jlLabk  **lif "  to  all  monosyllabic  words,  while  a 
atfticolaled  tlir  first  syllable,  replacing  all  the  othen 
*•  bontif  iuti-ad  of  •*bon"  and  ••Ixinjour,'*  "tc 
**  inoDtif ''  isM^^  of  "  monsieur,"  and  so  on. 

Pereons  who  become  embarrassed  and 
ing,  either  from  bash'fulness,  or  becaus* 
know  what  to  «iy  or  how  to  express  the 
the  anomaly  of  si)«*ech  which  we  call  her 
Germans  (tajrrn  or  iUaxtn,  and  the  Fre 
anomaly  might  be  christened  angophran 
bear  gome  resemblance  to  the  French  wor 
is  subject  to  this  defect  halts  in  his  spet 
and  intermpts  the  sentence  by  drawled  c 
thonga,  or  nasal  sounds  :  a  or  a-a.  e  or  t 
ang,  etc.  Fn-qnently,  also,  one  of  thes 
afBxt^l  to  the  end  of  a  word,  and  serves  to 
that  follows.  This  anomaly  may  somel 
habit,  long  after  all  trace  of  shyness  in  sp» 
and  after  tlie  speaker  has  perhaps  atta 
soreness  of  diction.  In  such  a  ca;se  thee 
lent  with  r-'gard  to  its  matter,  and  in  a 
form  al5o,  tuit  the  occasional  interpolatioi 

.1  JT'iu.  Ueber  aphasie.  Diaa  Berlin.  1872.- 
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mg,  and  the  like,  disturbs  and  disti-acts  the  listener.  Tliis  hesi- 
[tancy  in  speech  is  seldom  observed  in  women.  It  is  sfuni^times 
symptomatic  of  intellectual  impairment,  and  especially  of  gene- 
[ral  progressive  paralysis  (Voisin  '). 

An  analogous,  abomiaable  fault  is  the  Jiermning  or  hawing 
[with  wliich  invetemte  retailers  of  anecdotes  are  wont  to  begin 
rand  at  intervals  to  interrupt  their  recitals,  partly  in  order  to  call 
[general  attention  to  what  is  coming,  partly  with  a  view  to  gain 
[time  to  collect  their  ideas.  This  defect  originates  in  the  efforts 
[required  to  clear  the  throat  for  phonation.  when  eataiTli  is  pres- 
[ent,  but  after  a  time  the  hawking  is  continued,  although  there 
lay  be  no  mucxis  in  the  larynx.  In  very  many  cases  the  re- 
P«pected  speaker  would  please  his  listeners  better  if  he  would 
[expectorate  his  sputum,  and  keep  his  recollections  of  *'Meidin- 
{ger  "  for  his  own  private  edification. 

The  improper  repetition  of  words,  phrases,  and  entire  sen- 
iienres  presents  some  analogy  to  hemming  and  hawing.  When 
[the  repetition  is  made  intentionally,  with  a  view  to  accentuate 
certain  words  or  thoughts,  and  to  impress  them  on  the  mind  of 
[the  hearers,  it  is  of  course  not  incorrect.  Sometimes,  however, 
it  is  the  result  of  a  bad  habit,  or  of  an  uncertainty  in  the  process 
of  ttiinking  or  of  speaking.  It  very  freqiiently  accompanies 
dysphasic  conditions.  Morel'  has  met  with  it  as  a  symptom  of 
liypochondriacal  depression.  • 

^fe  A  ladj,  actuatc-d  by  tlie  fear  of  losing  Iter  speech,  often  repeated  tho  same  word 
or  pUiiist;  over  and  over  again  for  a  lonj»  time.  At  other  times  she  ivould  appre- 
hend a  paralysis,  and  to  guard  aguiiut  it  would  keep  inuvlug  her  arm  in  diflercnt 
directions. 

^  In  this  case,  the  motive  wliich  led  to  the  persistent  repeti- 
tion of  the  same  word  was  apparent.  In  insane  persons, 
however,  it  is  not  alwaj's  possible  to  discover  the  reason  of  the 
it<'ration.  Frequently  the  phenomena  remind  us  of  a  child  who, 
automaton-like,  repeats  or  sings  some  word  or  phrase,  some 
rhyme  or  little  verse,  until  the  persons  around  him  can  no  longer 


I       '  Troubles  de  la  parole  dans  la  parolyBie  gijiirale.    Aroh.  de  m6d.  Janr.  187G.  p.  20. 
'Traits  des  maladies  mentales.   Paris,  1800.   p,   30O.     "  Voix,  parole,  perte  de  ta 
parole." 
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endure  it.  Sometimes  it  is  the  sonnd  of 
meaning,  sonictimes  both,  which  attra< 
child,  and  the  wonl  is  repeated  because 
it  has  a  pleasing  sound.  In  insane  per: 
the  same  thing.  An  insane  man  was 
the  m<:'aningless  word  "  Kitzileck,"  whi« 
oyer  and  oi-er  again  (Brosius).  Crarr  j)e< 
others  with  self-created,  or  sonorous,  or  t 
was  in  the  habit  of  greeting  the  physi 
"  What  sayi^  Horace  i ''  which  he  would 
less  sentenn'S  (Brosius). 

Many  h'«althy  persons  have  a  hab 
speakiuff  thf  Ifisf  word  upoken  hy  their  t 
has  its  origin  in  a  desire  to  show  that 
nnderstand  com'ctly  what  is  said.  It 
echo,  but  it  must  not  be  confounded  wit 
of  mental I3'  weakened  p<TSons,of  which 
It  is  also  met  with  in  lunatics  as  a  mani 
whim,' 

When  the  thoughts  of  a  mentally  soni 
as  they  i\<i,  for  instance,  when  he  is  op; 
Bpeech  i>ft«^n  cnvps  along  with  a  fatij 
phrasia.  It  breaks  oflf  suddenly  in  the 
the  tlm^ad  of  thought  becomes  tangled, 
whitli  show  that  the  drowsy  sp«»ak»'r  ha 
differeut  train  of  ideas.  Tliis  ]>h«'nom 
fonndfd  with  paraphasia,  but  should  I 
and  pftrnphiasia.  Wf  find  hradt/pJtt 
derelopt'd  in  a  similar  manner,  in  cond 
tude  and  inft'Ih'crual  weakness. 

On  the  orlHT  hand,  in  restless,  e? 
thoij^fhr^  How  rapidl.v  and  tnmnltnonsly 
alpo  a<^|Tur»'S  a  ])rt*cipitate  and  tumultnn 
this  nalnral  pMniliarity  the  effects  of  nej 


'  Question     "  How  do  joa  do ? "    Answer:   *'  How  1 
tronlil  Ton   lik.-   to  do  to-day?"      Answer:    ••'What 
WluLt  trould  juti  tike  to  do  to  day  ?    What  would  yoa  1 
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education  are  superadded,  the  defect  pf  speecli,  called  by  the 
Germans  Poller ii  or  Brudeln,  by  the  French  hredouillemerU,  and 
by  the  English  clulleriiig,  is  developed.  Writers  on  stammering 
and  stuttering  have  designated  it  by  the  terms  hatlarismus  and 
tumullus  sermonis,  and  have  with  good  reason  distinguished  it 
from  the  former  defects,  which  are  altogether  different  in  nature. 
Its  development  is  favored  by  imperfections  of  hearing.  Clut- 
terers  speak  too  rapidly,  do  not  take  time  to  articulate  clearly 
the  sounds  and  syllables  in  the  words,  and  clip  syllables  and 
even  entire  words,  especially  at  the  end  of  the  sentence ;  entire 
sentences  even  may  be  entombed  in  an  unintelligible  jargon. 
Alcoholism  may  cause  cluttering  in  its  most  severe  form.  Some- 
times it  is  symptomatic  of  irritative,  morbid  processes  in  the 
bi*ain. 

This  defect  may  easily  be  confounde.d  with  stuttering.  In 
very  nervous  clutterers  the  breathing  may  become  oppressed,  and 
in  this  way  a  certain  resemblance  to  the  other  affection  be 
caused  ;  they  will  then,  like  stutterers,  gasp  for  breath  in  the 
middle  of  a  sentence,  and,  according  to  Klencke,  may  even  be 
attacked  with  spasm  of  the  glottis.  This  author  states  that,  at 
the  time  when  the  operative  treatment  of  balbuties  was  in  vogue, 
a  certain  opei-ator  cut  the  tongue  of  an  unfortunate  clutterer, 
whom  he  erroneously  thought  to  be  a  stutterer,  on  two  different 
occasions,  of  course  without  favorable  results.  Klencke  afterwards 
effected  a  cure  in  this  case  by  means  of  the  didactic  method. 
Eleven  other  clutterers  told  him  that  their  physicians  had  recom- 
mended the  operation  for  stuttering,  as  the  only  means  of  treat- 
ment affording  any  prospect  of  cure. 

In  general,  however,  clutlering  may  he  distinguished  froth 
sivUering  by  the  fact,  that  it  becomes  less  intense  when  the 
patient  pays  strict  attention  to  what  he  is  saying,  while  the 
stutterer  succeeds  best  when  he  allows  himself  to  speak  in  an 
unconstrained  manner.  The  latter  acquits  himself  best  in  the 
circle  of  his  friends  and  relatives,  and  is  at  liis  worst  when  he 
tries  to  speak  in  public ;  the  infirmity  of  the  former,  on  the  con- 
ti^ary,  is  most  marked  when  he  is  in  the  circle  of  his  intimates,  and 
least  noticeable  when  he  is  speaking  before  strangers.  Colombat 
mentions  the  case  of  a  young  preacher  who  cluttered  very  badly 

VOL.  XIV. -53 
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wliLTi  conversing  with  Li?  relatives  and 
pulpit  delivered  his  sermons  well. 

When  the  cluttering  has  originated  i 
education,  a  cure  may  be  effected  by  t 
the  cause  of  his  defective  speech,  exh( 
speak  quietly,  and  accustoming  him  1 
declamations,  and  methodically  cond 
think  in  a  measured  style,  and  to  place 
properly. 

A  fiesi toting  speech,  with  longer  o\ 
that  are  not,  as  in  hemming  and  hawin 
diphthongs,  or  nasal  sounds,  constitutes 
logia  {brathjphrasia  inlerrupta).  The 
the  interruptions,  be  able  to  linish  what 
pxpress  his  thoughts  in  correctly  constn 
not  be  so  fortunate,  however,  and  may  eii 
or  get  on  the  wrong  track  and  becon 
Bometimes  comes  to  a  dead  stop  in  the  i 
desci'iptiont  because  he  has  reached 
awakrns  puiiiful  recollections  in  his  hea 
to  proceed,  liis  words  may  be  smothered 
The  {Speech  of  the  victim  of  melancholia 
a  slniiUir  manner.  He  sighs  and  sobs  in 
or  h"  Iit^cotnes  suddenly  silent,  and  it  is 
bion  of  hid  features  that  he  is  no  longer 
sayiii;:?.  lie  has  given  himself  up  entir 
painful  feelings.  Sometimes  the  hesital 
Hion  of  an  intt'llcetual  weakness,  that 
^ahle  of  following  out  his  train  of  th( 
markf'd,  that  he  is  unable  to  carry  on 
natural  end.'  ILdlncinntions  of  heart 
stantly  tormt'nt  the  patient,  may  preve; 
eluding  his  remarks.  The  "voices" 
BtopH,  begins  ngain,  and  so  on  until,  no  k 
lo.sHs  all  pati«'n<'e,  and,  careless  of  win 
breaks  out  into  bitter  maledictions  of  th 


CgtnpMD  sui  obacrvAtion  of  Solbrig't,  Allg.  Zeitacl 
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)hantasms  are  sometimes  meaningless  syllables  or  corrupted 
irords.  A  certain  patient  was  greatly  irritated,  because  he 
tlionglit  the  boys  on  the  street  were  constantly  caHing  after  him 
J*'de\',dex."  A  nnnister  often  hi.'ard  the  people  cry  out  "bi,  bi," 
ind  from  that  he  deduced  the  conclusion,  that  he  was  about  to 
)e  raised  to  a  bishopric.  An  insane  woman,  at  night,  heard  a 
roice  from  the  wall,  saying:  "Auch  er  errte,  er  berneidet  dciu 
las  Wort."  She  became  very  much  alarmed  at  these  words,  and 
lought  anxiously  to  tind  out  what  these  words  meant  (Snell). 

Tlie  liesitating  speech  may  become  confused,,  although  the 
Sonfused  speech  snmetiraes  guslies  out  in  a  rapid  stream.     We 
lave  already  studied  tlie  confused  speech  which  is  dyspha.sic 
En  nature,  and  reaches  its  acme  in  choreic  paraphasia,  but  that 
form  which  finds  its  origin  in  dyslogia,  is  much  more  frequently 
let  with.     Here  the   thouglits  are  confused  in  consequence  of 
ibsence  of   mind  or  intellectual   weakness,   and   the  defect  of 
joch  may  also  develop  into  a  choreic  j>araphrasia.     The  rf/.v- 
Iracling   influence  xchich  ike  word    itself  may  cxerL  on  ihs 
tJiongMs  is  a  matter  of  great  importance  to  persons  subject  to 
this  defect.     Every  one  will  be  able  to  recall  some  occasion  on 
rhicli  the  casual  mention,  in  the  course  of  conversation,  of  Bome 
lanie  tliat  happened  to  be  the  subject  of  great  and  general  inter- 
'est,  immediately  gave  a  sudden  turn  to  the  thoughts  of  the  com- 
pany,  caused  the  speaker  to  break  off  abruptly  his  unfinished 
jutcnce  and  directed  the  conversation  into  an  entirely  different 
"channel.     In  diseased  conditions,  such  as  mania  and  denn-ntia, 
^where  the  association  of  ideas  is  destroyed  or  greatly  relaxed, 
lis  distracting  influence  of  the  word  makes  itself  felt  in  all  its 
itensity,   and  may  produce  such  confusion  of  ideas  that  the 
jatient  is  no  longer  capable  of  constructing  correctly  even  the 
J6imi)lest  sentences.    In  mania,  a  senseless  jumble  of  words,  con- 
lected  together  only  by  assonance,  alliteration,  rhyme,  or  the 
'like,  are  whirled  our,  while  in  tlie  bombastic  utterances  of  de- 
mentia,  hundreds  of  different  ideas  may  be  touched  upon  ;  an 
idea  is  suddenly  awakened  hy  a  word,  a  rhyme,  or  the  like,  and 
is  just  as  unceremoniously  crowded  out  in  its  turn  by  some  other 
thought. 

The   sudden  truncation  of  a  sentence  is  uot  always   the 
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result  of  confusion  of  thought  or  absence  of  mind  ;  ii  may  also! 
due  to  a  too  great  fecundity  of  ideas,  which  outstrip  the  wari 
that  should  exjjiess  them.  Thus,  for  example,  the  histon'a 
Schlosser,  in  his  lectures  at  Heidelberg,  rushed  uninterrujUedi 
onwards,  frequently  leaving  his  sentences  unfinished.  He  ej 
pected  his  heaters  to  complete  them  in  their  ovrtx  minds. 

This  brings  us  to  a  remarkable  phenomenon,  which  can  t 
interpreted  as  a  luss  vf  the  pvwcr  to  put  a  stop  to  cvrlnht  t faint  i 
Ihouijht,  when  they  hace  once  been  set  in  motion.  For  ins(aiia 
a  ]iarient  is  reijuested  to  count  np  to  six,  but  instead  of  stopjiis 
there,  he  counts  to  ten,  to  a  hundred,  and  even  higher,  until  1 
is  interrupted,  or  until  his  voice  and  perhaps  his  memory  fa 
liim.  A  patient,  who  was  told  to  write  2718,  was  seized  witli  i 
inordinate  fancy  for  sevens,  and  wrote  277717.  A  certain  miu 
cian,  whenever  he  struck  the  correct  note,  invariably  tacki-d  c 
to  it  a  series  of  notes  corresponding  to  the  gamut. 

There  is  another  phenomenon  which  is  dependent  on  atony  t 
the  controlling  ]>oicer  of  the  vtind.  and  which  is  met  with  parti 
nlarly  during  periods  uf  fatigue  and  pli3'sical  wwikness.  Sou 
tliought,  or  perhaps  some  incident  connected  wiih  tlw  thou^ll 
awaki'ns  a  converse  idea,  which  the  individual  cannot  repnrl 
and  (o  vvhi<-h  he  is  forced  by  an  iri-esistible  power  to  give  utte 
ance.  In  this  category.  ]ierluips,  belongs  th«  convulsive  laii| 
of  nervous  women,  when  exposed  to  some  terrible  trial  that  8{ 
tates  them  violently.  Some  trivial  incident,  euch  as  a  sno* 
occurring  in  tlie  middle  of  a  long,  tiresom*',  sober  sermon,  w 
sonietirties  put  an  entire  congregation  into  a  state  of  hilaril 
that  many  of  the  members  will  be  utterly  unable  to  control.  W 
niiglit  also  class  here  such  a  case  as  the  following  :  A  sick  lad; 
who  was  at  tlie  sam*-  tinje  aj>hasic,  greeted  politely  a  physida 
called  in  for  consultation,  and  motioned  him  to  a  chair  with  tl 
most  engjiging  mien  in  the  world,  but  with  the  words  "cocbtS 
animal."  Ilcr  sou-inlaw,  who  understood  what  she  wishi-d 
say,  explained  to  the  astonished  physician  that  she  meant 
express  a  polite  wish  for  him  to  be  seated  (Tronsseaa).  In  win 
other  way  can  we  account  for  the  fact  that  the  lady  said  exact 
the  opposite  of  what  slip  frit  and  thought '<  Uttemnees  of 
sort  are  usually  classed  under  par.iphasia,  but  it  would  N.^  ii 
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corrert  to  ascribe  tliem  to  paralogia,  niitl  to  call  them  parapJira- 

H  Finally,  we  must  also  bear  in  mind  the  puissant  hrjluence 
^Mvrhich  predomhianipolJiical,  reUffious,  social,  or  literary  ideas 
^^e.rert  on  the  languxige  of  JuaWiy  men,  and  tcJiieh  fixed  illu- 
■«/on.?  exercise  on  the  entire  speech  of  persons  of  vnsound 
■»/t/7wZ.  Individuals  who,  thougli  mentally  sound,  are  wrapped 
Htip  in  particular  circles  of  ideas,  and  are  always  ready  to  dis- 
course on  tlieir  favorite  themes  or  hobbles,  an?  very  liable  to 
digress  from  the  iiiiniediate  subject  of  the  conversation  or  lec- 
ture, and  to  find  themselves  all  at  once  speaking  of  matters  that 
lare  entirely  foreign  to  the  subject.  This  is  a  thetnalic paralogia 
Ujyarajjhrttsia  thevudim).  Thosfi  among  the  listeners  who  do 
^not  know  the  speaker  sufficiently,  and  are  consequently  unable 
[to  understand  his  digression,  will  be  bewildered,  and  will  prob- 
rably  ask  themselves:  can  the  man  be  in  his  right  mind!  In 
[nionontadirtrs  the  impress  of  tlie  delusion  is  evident  on  the  voice, 
|«ccent,  carriage,  and  gestiires,  on  the  articulate  expressions  in 
[words,  and  on  the  grammatical  and  syntactical  formation  of  the 
Fsentences.  Tlie  entire  appearance  of  the  patient,  as  well  as  his 
[flpeech,  is  altered  in  accordance  with  the  character  of  the  delu- 
[eion  ;  new  words  are  created,  and  old  ones  are  rebaptized  with 
lew  meanings.  This  is  the  paralogia  of  monomania,  paraphra- 
isia  vesana.  For  instance,  they  designate  by  the  term  "  Maurerei 
treiben,"  the  power  which  tliej^  believe  their  supposed  enemies 
[possess,  to  pursue  them  through  the  thickest  walls  (Mauer),  with 
Itlieir  voices,  with  mockery,  taunts,  and  abuses.  Their  own 
fability  to  hear  these  voices  they  define  as  "Feinhorigkeit,"' 
*"durch  das  Ilasenohr  horen "  (quickness  of  hearing,  to  hear 
[■with  the  hare's  ear),  and  so  on.  The  word-phantasms  they  call 
*' Maurerworter,"  "  Bannworte,"  "Bunnerworte,"  etc. 


Brosius  \\f\A  in  his  asjiitm  a  ynung  mnn  who  believed  himsftf  to  he  at  one  limo 
this  »nd  at  another  time  that  porsona^L*.  Sometimes  he  wns  a  famous  scholnr,  niid 
then  witli  head  thrown  iiJickward,  and  resting  on  the  !)nrk  of  his  cliatr,  he  would 
disomrse  to  the  childrca  and  nurses,  delivcrinr;  Lis  remarks  in  a  dci-p  du-st-voioo, 
Willi  a  didactic  airnnd  explanativc  movements  of  the  amis.  At  other  times  lie  was  nu 
Itilian  count  iir  a  Norman  duke,  and  with  chivalric  mien  and  radiant  countenance 
[would  boost  of  his  glory  and  riches.     On  these  occasions  he  used  the  Italian  or 
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the  French  Inn^agc,  but  interlarded  liis  speech  with  German  scntenrcs.  A 
Would  bo  an  unfortunate  man,  neglected  by  nil  the  world,  aud  wnuld  give  u 
to  his  cotnpItiiiit4  nnd  prayers  in  a  low.  \Thining  voice,  ond  with  a  depmwd  ami 
cringing  air.  Sometimes  he  »i>okc  in  a  peraistcot  monotone,  -with  but  little  acoesl- 
uiilion  and  with  a  moderately  pitched  voice,  sometimes  iu  a  passioiuite  style  ual 
Yrilli  a  nasal  voice,  which  ho  thought  to  bo  particularly  cbanuiug.' 

Before  closing  this  cliapter,  we  must  devote  a  short  space  to 
the  considc'iation  of  tha  impairments  of  speech  in  idiots. 

The  more  acciiiate  investigations  of  recent  times  seem  to  snp- 
port  the  theory  of  R.  Wagner  and  Gratiolet,  which  ascribes  thicto- 
ciphalia'*  to  a  cessation  in  the  development  of  the  cerebral  liemi 
spheres.  The  brain  remains  stationary  at  a  stage  correspond- 
ing to  some  particular  phase  of  embryonic  life.  Even  the  ele- 
mentary structure  of  the  cerebrum  has  been  found  in  a  condition 
CO]  responding  to  the  earliest  stage  of  embryonic  development.* 
If  this  be  correct,  we  have  reason  to  hope  tliat  the  results  ob- 
tained by  the  study  of  microcephalia,  as  well  as  of  other  aoom 
alies  of  the  brain  due  to  arrested  development,  will,  when  com 
pared  witli  tho  di'gree  of  mental  development  exhibited  by  tb» 
patients  during  life,  furnish  valuable  data  for  the  localization  of 
the  psychical  functions,  and  of  the  faculty  of  speech  in  par- 
ticular. 

Tliero  are  microcephali  who  cannot  learn  to  speak  at  nU. 
The  reason  for  this  may  lie  in  the  fact,  that  their  mental  develop- 
ment has  only  attained  a  very  rudimentary  stage.  They  do  not 
speiik,  as  Griesinger  curtly  expresses  it,  because  they  7iave  noth 
ing  lo  say.  There  can  be  no  doubt,  liowever,  that  the  reason  Is 
often  to  be  found  in  an  arrested  development  of  the  ceiiiial 
wgaus  of  articulaUon  and  speech.  A  case  reported  by  L 
Meyer'  furnishes  evidence  of  this. 

This  idiot  could  only  utter  a  few  acarcely  intelligible  words,  which  were  ratbtr 


'  iShW2  given  liumeFOus  examples  of  alteration  in  the  manner  of  itpeaking  and  of  tb* 
formation  of  new  woKls.     See  Zeitschr.  f.  P.sychiatrio.   18.")2.  Bd.  IX.   S.  H. 

*  Compare  the  very  clear  and  exhaustive  cxpoMtion  of  eur  knowled^  on  thi»  nfc- 
ject.  by  MierzfjntJtki,  of  St  Petersburg  (Vcrbandluiigen  der  Berliner  Gesellaoliaft  fur 
Anthroijologie.     Berlin.  1872.   S.  100. 

'  Mierjcitvetky  ct  DnutJierfni.  Profrrfts  Med.   1875.  p.  708: 

*  Archiv  fttr  Paychiatrie.    Bd.  5.  S.  1. 
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lown  oat  or  chewed  out  than  spoken,  and  which  hia  relatives  construed  into 
'papa,"  "  niftmma,"  and  "uncle."     Mastication,  too,  was  difficult.      On  tlio  other 

ind,  the  cliild  could  cxiJicss  himself  well  by  means  of  an  animated  and  very 
acelligible  paatomiiuc,  aad  was  even  able  to  report  on  diSureut  things  that 

ccurred  in  the  asylam. 

This  view  will  be  all  the  more  readily  concodt'd,  in  view  of  the 
Lnown  fat't  that  even  intelligL^t  children  sonu4inies  remain  iiica- 
)able  of  learning  to  speak.  The  case  reported  hy  Broiulbent, 
rhich  is  mentioned  in  Chap.  XXXI, ,  is  of  the  greatest  inipor- 
Itance  in  this  connection.  • 

OtlttT  microcephali  can  only  repeal  mechankaUif,  like  par- 
)ts,   a  few  words  that  they  have  learned   by   heart,   without 
mderstanding  their  meaning  and  signilication. 

A  third  class  of  these  patients  learn  to  spealc  to  a  limited 

Henly  and  can  express  a/eio  wiahes.     ^\' heJi  excited,  they  can 

)ften  utter  words  that  they  are  unable  to  articulate  under  other 

lircumstances.      J.  Mueller  drew  attention  to  this  fact.      The 

fepet'ch  of  such   idiots  is  even  capable  of  being  perfected  by 

lethodical  practice;  this  was  demonstrated  in  the  cases  of  the 

Btecs,  wliich  Leubuscher  reported. 

The  microceph.il  us,  Elise  Schenkel,  whom  Achy'  examined,  gave  him  very  occn- 

[xatc  information.     Shu  had  even  attended  the  public  sfhool  f«)r  bcvctoI  year?,  hut 

Liros  finally  obliged  to  discontinue  her  attendance,  because  the  was  no  loiigiT  able 

follow  the  exercises.     In  arithaiettc,  especially,  plie  could  make  no  progrcFP,  and 

was  with  great  difficulty  that  she  learned  to  count  up  to  ten.     Sinf,nny  w.ns  her 

jritat  deU:?lit.      ll-'r  microcephalic  brother,  Christian,  who  presented  the  nimble 

Fpe,  while  Elise  was  only  lively,  understood  simple  questions  relating  to  subjects 

Fdf  daily  life,  and  was  aide  to  speak  a  few  words  correctly. 

Tlie   apliiisic    Huasian   idiot,    Mottey,    whose   case    haa  been  so    exhaustively 
leMribed  by  Mierzej.>wsky,  gave  utterance  only  to  the  simplest  syllables,  which 
rere  chiefly  sliKrt,  demonstrative,  and  affectional  words:   "  Hicr  da,  hier  da,  hier 
Tda  sie,  hier  ist  est  ja,  dort,  dort;"  or  "O,  o  hier  da,  jenea;  "  or  "O  l)a,  o  ba, 
[Wossen   ist  jenes,   wessen   ist  are,    d«»rt,    dort,"   and  the  like.      To  all  questions 
Idreawn]  to  him,  he  answered;  ''Hier  da.  hier  da,  o,  o,  hier  ist  es  ja."     When 
llcascd,  and  when  any  one  warmed  his  hands,  he  would  repeat  smilingly  :  *'0  bn, 
ba,  o,  bier  ist  es  ja."     \\\»  brain   reRenibled  in  shape  and  in  the  Brrivnf»rmptit  of 
[the  cunvolutitms,  that  of  a  human  fa*tu»  at  the  ninth  month,  altliough  the  con- 
formation of  the  fossa  Sylvii  and  of  Ihe  frontal  and  parietal  lobes  presented  more 
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nnalogy  to  the  lower  stages  of  uterine  life.  It  saqiassed,  howcTcr,  !a 
weight  the  brain  uf  a  normal  foDtus,  and  was  morv  developed  tb&n  that 
Hiitbropoid  ape.  The  idiot  was  about  fifty  years  of  age,  and  his  mental  powers 
nbout  as  developed  as  those  of  a  one  and  one-half  year  old  boT,  although  the  br&ii 
of  the  liittcr  would  weigh  more  and  its  convoluiiuna  would  be  dt^Telop^d.  TU 
cerebellum,  pons,  and  medulla  were  nearly  normal  in  sius ;  but  the  certbinn  hM 
hardly  attaim-d  to  half  the  ordinary  size.  The  nuclei  of  the  lijpoglueu  and  nj 
Wvjre  d ;in  jnitrrtto'd  microscopically  by  Prof.  Betz. 

Persons  suffering  from  acquired  idloiisni  are  sometime! 
'^ eoerlasiing  chatterers.-''  According  to  Kiud,'  this  seems  to  b( 
tlie  case  under  two  conditions.  In  the  tirst  place,  it  is  observe 
in  patients  who  had  already  attained  a  certain  decree  of  norma 
iiiteii«'ctnal  di'velojuiient,  before  the  idiotisiu  was  develup«i 
The  words  that  had  been  learned  are  then  rolled  out  mechanl 
cally  in  the  most  riotous  confusion ;  but  they  do  not  gir< 
expression  to  any  thouglit,  and  are  not  grouped  aiound  any  ceiv 
tral  idea.  This  last  peculiarity  serves  to  distinguish  this  form  td 
chattering  from  the  logorrhaa  of  lunatics  affected  with  inco" 
herency  of  ideas,  in  whom  some  central  idea  still  glintmers  ou 
from  tlie  bewildering  maze  of  words.  Secondly,  it  is  observed ij 
those  in  whom  the  ideas  aroused  by  the  impressions  made  od 
the  senses  are  so  transitory,  that  thej'  are  instantly  crowded  on 
by  changing  impressions  with  their  new  ideas  and  new  words 
These  two  conditions  may  be  coiribiried. 

In  congenital  or  acquired  idiotism,  the  facult]/  yor  musiCi 
i.e.^  a  good  musical  ear  and  a  good  memory  for  melodies,  somft 
times  n*mains,  even  when  speech  is  impossible.  Th»'se  warhlf-rt 
("Melodientraller" — melody  trillers),  as  a  rule,  an?  ineajMblert 
learning  anything  else  (Brandes).  According  to  Zillner,'  tlu 
(lamb  idiots  can  be  divided  into  two  classes — into  those  wlu 
possess,  almost  in  the  normal  degree,  the  power  of  modulating  rh< 
voice,  and  are  able  to  bring  forth  in  succession  different,  hit;li 
clear  notes,  and  those  who  can  only  utter  a  few  sliarp,  liara 
sminds.  The  tension  of  the  vocal  muscles  exerts  tlie  most  impoi 
tant  influence  on  tlie  voice ;  the  hoarse,  harsh  notes  are  due  t( 


'  In  a  criticism  on  the  worlt  of  Bntndf»,  entitled  "  Der  Idiotismna  und  die  Id 
an«tattea,"  u.  s.  w,  H:»nover,  1803.   Schmidt's  Jahrb.   Bd.  113.  S.  303. 
•  Med  Jahrb.  XI.  ;  Wiener  Zeitschr.  XXIL 
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their  relaxation.  In  idiots  who  can  speak,  we  find  that  it  is  tho 
formation  of  the  laryngeal  sounds  that  is  most  defective  in  some 
cases,  wliile  in  otliers  the  formation  of  the  lip-  and  tongue- 
sounds  is  more  affected. 

The  study  of  the  influence  which  a  defecUoe  formation  of 
special  parts  of  the  brain  exerts  on  the  development  of  the  intel- 
lect and  of  the  faculty  of  language,  has  as  yet  hardly  been 
begun.  Quite  recently,  Sander '  and  Knox*  collected  and  grouped 
together  all  the  cases  of  defective  deoelopment  of  the  corpus  cal- 
losam  that  could  be  found  in  medical  literature ;  the  former  col- 
lected ten  cases,  the  latter  fifteen.  These  cases  show  that  a 
complete  absence  or  a  rudimentary  development  of  the  entire 
commissuiul  system,  which  binds  together  the  two  hemispheres 
of  the  cerebrum,  entails  idiocy.  When  the  corpus  callosum 
alone  is  wanting,  the  other  commissures  being  present,  idiotism 
does  not  always  result,  but  still  the  patient  seems  to  stop  short 
at  a  very  low  stage  of 'intellectual  development.  Some  patients 
with  defective  commissural  systems  learned  to  speak,  although 
they  were  idiotic  in  varying  degrees  ;  some  of  them  could  only 
learn  a  few  words,  but  others  were  able  to  answer  simple  ques- 
tions, and  even  learned  to  read  and  write.  One  patient,  who 
could  do  both  these  things,  was  unable  to  calculate. 


CHAPTER  XXXIV.     . 

The  Two  Spasmodic  Laloneuroscs :  Stuttering  and  Aphthongin. — Nature,  Symp- 
toms, Causes,  Diagnosis,  Prognosis,  and  Treatment  of  Stuttering. — Remarks  uu 
A[>hthongia. 

There  are  two  forms  of  impaired  speech  that  belong  in  the 
category  of  the  spasmodic  neuroses,  viz. :  stuttering  and  aph- 
thongia.  In  stuttering,  the  articulation  of  the  syllables  and 
thereby  the  entire  speech,  is  impeded  in  a  spasmodic  manner. 


•  Archiv  fttr  Psjrchiatrie.  1868-69.  8.  126. 

*  The  London  Med.  Record.  1875.  No.  125. 
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Tliiit  impediment  does  not  manifest  itself  on  all  occasions, 
is  apparent  only  at  certain  times  and  under  certain  cirvum- 
stances,  whirh,  however,  are  unCurtuiiately  veiy  frequently 
present.  In  aphthungia  a  spasm  of  the  htjpoglossus  sets  in, 
■whenever  an  attempt  to  speak  is  made,  in  consequence  of  which 
speech  becomes  altogether  impossible. 

We  will  bej^in  with  sttitteiing,  which  is  a  very  common  affec- 
tion, while  aphthongia,  on  the  contrary,  is  an  exceedingly  rare 
disorder. 

STrTTERiNQ  is  a  spasmodic  neurosis  of  co-ordination,  which 
obstructs  the  utterance  of  the  syllables,  by  spastic  contractions 
at  thf  stop-points  for  vowels  and  consonants  in  the  articulating 
tube.  This  obstruction  niaj"^  be  experienced  as  soon  as  the 
patient  begins  to  speak,  or  it  may  not  be  encountered  until  later 
on  in  the  middle  of  his  remarks,  although  all  the  syllables  had 
]irevinusly  been  articulated  witli  perfect  "correctness.  All  iso- 
hiicd  sounds  are  correctly  articulated  ;  the  affection  is  a  rfy.Tcr- 
thria  syllabaris''  and  not  a  dysarthria  literalis.  In  the  articu 
lation  of  a  sj-llable  wliich  commences  with  a  consonant,  espe- 
citiUy  an  explosive  sound,  or  more  rarely  of  a  syllable  commenc- 
ing with  a  vowel,  the  speech  is  suddenly  impeded,  and  the  first 
sound  of  the  syllable  or  t!ie  terminal  sound  of  the  preceding 
cwi",  is  repeated  usually  many  times,  until  finally  the  obstrucfion 
is  overcome,  and  the  patient  can  continue  his  sentence.  This 
spasmodic  obstruction  is  not  experienced  at  all  times;  inten'ab 
occur  daring  wliich  the  stutterer  is  able  to  speak  without 
impediment. 

If  we  examine  more  closely  the  processes  that  interfere  with 
the  ]trop('r  sequence  of  the  syllables  in  stuttering,  we  will  find 
that  the  three  muscular  actions,  the  expiratory,  vocalic  and  con- 
sonantal, which  are  conibitied  in  tlie  enunfiation  of  sentences, 
are  not  harmonically  co-ordinated.  The  regulating  centres  in  the 
central  nervous  system,  which  preside  over  the  harmonic  co-or- 
dination of  these  muscles  in  the  act  of  articulating  the  sounds 


'  Syllnba  iK  derived  from  irvWanfiayu,  I  include  or  combine  together,  scil,  conaoiiuiti 
knd  vct'els. 
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in  the  syllables^  or,  as  Merkel  expresses  it,  in  the  vocalization  of 
the  sounds,  are  thrown  into  disorder  by  even  insignificant  peri- 
pheric, and  still  more  fi-equently  by  centric  excitations.  The 
irritation  caused  by  a  painful  tooth,  for  instance,  or  most  fre- 
quently some  mental  embarrassment,  displaces  these  co-ordi- 
nating powers  from  their  too  delicate  equipoise.  The  three 
above-mentioned  muscular  actions,  that  take  part  in  the  articu- 
late formation  of  every  syllable,  are  not  correctly  balanced,  with 
regard  either  to  the  force  or  the  duration  of  the  contractions.  In 
consequence  of  this,  the  current  of  air  employed  in  speaking  has 
not  sufficient  power  to  overcome  the  opposing  tension  of  the 
vocalic  or  consonantal  muscles.  On  the  one  hand  the  respira- 
tory action  required  for  speech  is  defective,  and  on  the  other  the 
tension  of  the  vocalic  and  consonantal  muscles  is  spasmodically 
increased ;  instead  of  contracting  smoothly  and  for  the  normal 
space  of  time,  these  muscles  are  affected  with  tonic  or  clonic 
spasms. 

It  was  not  until  the  third  decode  of  the  present  century  that  the  differentiation 
of  the  two  defects  of  speech,  stammering  and  stuttering,  was  accurately  carried  out. 
The  chief  credit  for  this  belongs  to  the  Swiss,  Schulthcss.'  About  the  same  time, 
the  knowledge  of  stuttering  and  stammering  was  advanced  by  the  researches  of 
Serre  d'Alais*  and  Colombat*  in  France,  of  Arnott*  and  Cormack'  in  England,  and 
of  Schmalz*  in  Germany.  Among  the  earlier  investigators  we  must  mention  Itard,* 
who  declared  in  1817  that  the  treatment  of  stuttering  had  made  no  progress  in 
2,000  years. 

Of  the  later  writers  on  this  branch   of  medicine,  we  may  mention  especially 


'  Das  Stammelu  und  Stottera,  u.  s.  w.     Z:irich,  1830. 

*  Mumoire  sar  le  bcgaiement  Jour,  des  difformit^s    1829.  No.  2. 

*  Du  bcgaiement  et  de  tons  les  autres  vices  de  la  parole,  etc.  Paris,  1830. — Tnut6 
medic»-chinupcal  des  maladies  de  la  voix,  etc.  Paris.  1834. — Ortbophonie.  2.  Edition. 
Translated  into  German  by  VUat.  Qaedlinburg  and  Leipzig.  1840.— Trait6  de  tons  lea 
Tioes  de  la  parole  et  en  particuller  bcgaiement,  eto.  Paris,  1843. 

*  ArnoU,  in  Elements  of  Physios  or  Natural  Philosophy,  1830.  Chapter  "On  Artio- 
ulation,"  Appendix. 

'  A  Treatise  on  the  Cause  and  Cure  of  Hesitation  of  Speech  or  Stammering,  eto. 
London,  1828. 

*  Ueber  Stammein  und  Stottem.  Claras  und  Radios,  BeifcrSge.  Bd.  1.  H.  4. — ^Also, 
Beitriige  su  Gehur-  und  Sprachheilknnde.  H.  2.  S.  ]. 

'  Jour.  univ.  de  m6d.  1817.  T.  VIL  P.  12D. 
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Lae,'  PoCtt,*  Licht'mger,*  Kloncks,*  Merkcl,'  Hant,»  Roscotfaal/  Violette,*  C 
Tin,*  Wynckcn,"  Cuen,"  and  ScbrankJ*  Merkcl  did  oiore  than  any  othe 
advance  the  knowledge  of  the  subject,  and  his  account  is  the  one  wluch  we  ii 
main  follow.  The  physiologists  Charles  Boll,  Marshall  Ilall,  and  J.  Mueller 
made  stuttering  a  subject  of  investigation. — ^Tlie  literature  of  this  impedima 
speech  has  reached  enormous  dimensions ;  every  possessor  of  an  establishmen 
the  treatment  of  stuttering  seems  to  have  been  impressed  with  the  idea  thai 
interests  of  suffering  humanity  necessitated  his  appearance  as  an  anther.  1 
treatises  posses.",  on  the  average,  about  as  much  value  as  the  current  pamphle 
balneology.  Moreover,  a  number  of  stuttering  physicians  and  laymen  have 
lished  their  ovrn  experiences,  either  alone  or  in  connection  with  those  of  ot 
B.:cquercl,  Merkcl,  Wyncken,  and  CoCn  are  instances  of  physicians  who  sti 
the  defect  in  their  own  i>crson8.  • 

^yitll  regard  to  the  nomenclature,  the  ancients  seem  to  hare  applied  the  te 
IlC'iitatio  lingu!8  scu  vocis,  /3arrnp«r/iu(,  tirx'^»i>t<i  or  ivxotpmina  (Aristotle),  c1 
to  HulUriag,  while  blsBsitas,  rfjauXtfr^r  and  r^uXon;;,  ^XXtirfiav  and  ijnXX 
were  applied  to  tlammerinj  in  general,  and  to  its  special  varieties  (Sk^hulthess) 

According  to  Merkel,  th(3  following  conditions  are  absolv 
csHcullalfor  the  articulate  formation  of  the  syll-ctbles. 

1.  A  sufficient  supply  of  air  and  adequate  tt-nsion,  of 

'  On  Stammering  and  Squinting,  etc.  London,  1841. 

*  A  Practical  Treatise  on  Nervoos  Impedimenta  of  Speech,  Stammerini^,  etc.  5tl 
London,  1843. 

*  Med.  Zcitonj  tl  Vereins  f.  Heilkunde  In  Prenssen.  1844.    Nos.  33,  34.  35. 

*  Die  Storungcn  dcs  menschlichen  Stimm-  nnd  Sprachorgana,  u.  b.  w.  Kasael, 
— Die  Ileilung  des  Stottems.   Leipzig,  18(53.  2.  Aufli. 

'  "  atainmeln  "  iin:l  "  Stottem  "  in  Schmidt's  Encyklopadie  der  ges.  Medicin.  I 
1811.  3.  Aufl. — .\natomie  und  PhyHiologie  dea  menschlichen  Spracborgaas  (Anth 
phonik).  2.  Atifl.  Leipzig,  1803.— The  same,  in  Pilz's  Zeitschrift  Cornelia.  Bd.  3. 
L'.:ipzig  uiul  Heidelberg,  1805. — The  same,  Physiologie  dor  menschlichen  Spraohe. 

zi-    1 «()(). 

*  Ruinmfiring  and  Stuttering.  London,  1361. — .^Iso,  Philosophy  of  Voice 
S;)eoch.   IK.")!). 

''  Rcntr.ag  zur  Thcorio  und  Ileilnn^  des  StotterUbels.  Wien.  med.  Wochenac 
ISO  I.   N'os.  .V)-:{S. 

*  fituilo.s  .sur  la  parole  ct  scs  d  jfaut«,  ct  en  particulicr  du  bcg^ement.       Paris, 

p.   I. 50  sq<I. 

'  Du  bcfraiemont.   Paris,  1807. 

'"  Il.'nlcund  Pfnufer'u  Zoitechr.  f.  rat.  Med.  Bd.  31.   S.  1. 

"  Anoinalien  iltT  Sprache.  In  B.  Krauii'  Compendium  der  neueren  med.  Wi 
sohaften.  Wien,  IN?.").   S.  307. 

"  B„'itr.a^'  zur  Lohre  dcs  Stotteriibela.  Allgom.  Wien.  med.  Zeitong',  1875.  No*.  2 
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expiratory  column,  of  air  in  the  air-tubes,  and  in  the  accesaory 
tiihe  as  far  as  the  point  where  articulation  is  accomplished. 
Without  this  tension  the  constriction  or  interruption  of  tlie 
andibk-  aif-roluiuii,  with  wltich  the  articulation  of  the  syllublo 
begins,  cannot  be  transmitted  with  sufficient  power  to  the  audi- 
ble vocal  stream. 

2.  Sabordi nation  of  the  consoiiaidal  to  the  viocalic  muscular 
action.  The  latter  must  always  predoiuiuate.  This  is  only  j)0S- 
sible  when  the  tension  in  the  air-tubes  remains  approximately 
the  same,  until  tlie  beginnings  of  a  fresli  inspinition.  Dining  tlie 
entire  expiratorj'  interval  tlie  respiratory- muscular  system  should 
be  kept  at  the  same  degree  of  tension,  whicli  should  not  be 
unnecessarily  weakened  by  the  interpolation  between  the  syl- 
hibles  of  uncalled  for  pauses,  daring  which  the  store  of  air  is 
uselessly  squanderedj  or  by  dwelling  too  long  on  the  articula- 
tion of  the  consonants. 

3.  Preservation  of  a  certain  rhythm,  i.e..,  of  the  proper  se- 
quence of  rhe  different  acts,  allowing  to  each  its  appropriate  space 
lit  time.  Those  which  must  be  instantaneous  should  therefore 
not  be  allowed  to  extend  over  more  time  than  ia  absolutely  neces- 
sary. Sometimes  one,  sometimes  another  of  these  fundamental 
conditions,  is  more  or  less  impaired  in  cases  of  stuttering. 

1.  The  apparatus  of  speech  in  the  mouth  and  lar^'n.v  is,  as  a 
rule,  normal,  but  very  often  the  development  of  the  tliorax  and 
of  the  respiratory  muscular  system  is  defective  ;  stutterers  never, 
however,  possess  that  degree  of  rontrol  over  the  respiration 
w/iich  is  necessary  for  speecJi,  They  do  not  inspire  sufficient 
air,  are  not  sufficiently  economical  in  its  expenditure,  and  allow 
it  to  escape  without  putting  it  to  use  ;  thi-y  are  aoiuctimes  com- 
pelled to  stop  ill  the  middle  of  a  word  to  draw  breath. 


In  over  60(1  stutterers,  Colombat  did  not  find  a  single  one  presenting  organic 
di-fL-cts  of  tlie  ai'ticulating  organs. 

Klencko  birlissves  that  the  primary  cause  of  stuttering  is  invftriahly  »erofulo»it. 
This  di^Uhijsis  prepares  the  soil,  and  all  thut  i*  th.'n  required  for  the  gradu:il 
developmsnt  of  stuttering  is  the  prescncu  of  exciting  causes.  This  o|)tnion  is  uot 
tenable.  We  examined  onlj  recently  a  man  of  herculean  build,  a  picture  of  the 
most  blooming  h:iUh,  who  h\d  stuMered  from  hia  infancy.  Wjnu'k.n  rejects  tliia 
theory  of  Klencke's  iu  Ihti  most  luacoiuprouiibiug  uiaiiuur. 
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2.  Stutterers  are  unahle  to  subordinate  the  consonantal  m-oJi- 
cular  aHion,  to  the  vocalic,  or  to  graduate  the  two  at  all  cor- 
rectly. Ill  the  utterance  of  the  continuous  sounds,  the  stutterer 
is  only  occasionally  detained  longer  than  is  compatible  -with 
smoothness  of  speech.  When,  however,  he  tries  to  vocalize  iIh* 
tucjAosieie  sounds,  the  characteristic  manifestations  of  his  infirm- 
ity at  once  become  apparent.  He  closes  the  oral  canal  at  one  or 
otlior  of  the  closing  points,  according  to  the  nature  of  the  lettnr 
to  be  articulated,  and  this  he  does  as  well  as  a  man  who  posses- 
ses the  faculty  of  speech  in  perfection,  could  do  it ;  insteud, 
hiiwi'ver,  of  allowing  the  vowel  to  follow  without  delay,  be 
presses  his  lips,  or  his  tongue  and  tetjth,  or  his  tongue  and 
palate  more  liimlj'  together  than  is  necess:iry,  the  explosive 
escape  of  the  air  does  not  take  place,  the  other  muscles  of  thft 
face  and  those  of  the  glottis,  and  even  the  muscles  of  the  neck 
become  Piiiisttiodieally  affected  like  the  muscles  of  articulation, 
gesticulatory  niuvements  are  made,'  the  abdomen  is  retracle<i, 
the  head  is  thrown  backward  and  the  larynx  is  drawn  forcibly 
upward,  until  finally  he  works  himself  into  a  state  of  frighifiil 
agitation  ;  his  heart  beats  forcibly,  his  face  becomes  red  ari<I 
blue,  his  body  is  bedewed  witli  iiei-spii-ation,  and  he  may  present 
the  appearance  of  a  complete  maniac.  Such  a  paroxysm  of  stut- 
tering may  be  prolonged  until  it  becomes  necessary  for  the 
patient  to  draw  breath.  The  attempts  to  articulate  are  then 
renewed,  and  continued  until  at  last  the  desired  syllable  is 
more  or  less  correctly  enunciated,  provided  the  exhausted  pa- 
tient does  not  give  it  up  entirely.  This  description  a]>plies  only 
to  exlrnne  cases.  In  the  milder  forms  of  the  affection  there 
is  a  repetition  of  particular  letters  and  syllables,  which  greatly 
impairs  the  attractiveness  of  speech,  but  does  not  render  it  unin- 
telligible. 

This  inability  to  combine  correctly  the  vocalic  and  consonan- 
tal action  is  not,  however,  equally  marked  at  all  times.  The 
same  person  may  be  able  at  one  time  to  enunciate  long  sentences 


'  The  extraordinary  and  often  laughable  gesticalations  and  grimaoea  of  stnlt 
were  utilir.ed  for  the  stage  by  the  Italians,  even  in  J.  Frtink'a  time.  There  ' 
standing;  role  for  the  Rtatterer  (il  tortaslia)  in  tboir  comedies. 
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sraootlily  and  easily,  while  at  othei'  times  he  will  stutter  fright- 
fully. He  is  especially  apt  to  do  this  when  ho  is  confused  or 
nervous,  or  when  he  is  pkffsirnll//  exhausted.  "Wyuekeii,  for 
instance,  after  a  night  of  wakeful  uess,  was  unable  to  utter  a  word. 
When  conversing  with  his  family  or  with  confidential  friends  the 
Btutterer  speaks  well,  but  when  talking  to  strangers  his  spi-ech 
is  impeded;  he  can  declaim,  i?ing,  argue,  and  swear  n-ilhont 
irapt'dinieut.  Wytiekem  asserts  that  the  supposed  rulr,  that 
Btutterera  can  staff  without  impi'diraont,  is  not  universally  ap- 
plicable. He  himself  cannot  always  say  in  recitative  what  he 
wishes  to,  although  his  impudimeut  is  very  greatly  diminished 
when  singing.  Schmalz  states  that  stutterere  can  wJiisper  with- 
out obstruction,  but  Wynekeiv  denies  this  also.  He  himself 
cannot  say  everything  in  a  whisper,  but  he  has  not  investigati^d 
the  beliavior  of  others  in  regaid  to  this  point.  Perliaps  this  con- 
tradiction of  views  can  be  explained  by  the  assumption  that 
stuttering,  if  severe,  is  only  prevented  by  whis])cring  when  the 
wliispi^r  degenerates  into  a  lisp,  and  tlio  patient  learns  to  reduce 
his  s])eech  to  aphonous  utterances.  Persons  who  have  under- 
gone the  operations  of  tracheotomy  learn  after  a  while  to  speak 
in  this  way.  According  to  Hunt,  stutterers  do  not  stutter  when 
they  are  asJced  to  do  so.  In  solitade  and  in  darkness  the  speech 
is,  as  a  rule,  unimpeded. 

3.  Stutterers  do  not  succeed  in  attaining  the  coiTect  rhythm 
in  speaking,  because  they  close  too  finrdy  tin'  glottis  m  the  for- 
mation of  vowels,  and  the  accessory  consonantal  tube  in  tho 
formation  of  explosives,  and  are  consequently  unable  to  relax 
them  when  the  pi'oper  time  comes.  The  rhythm  is  also  impaired 
by  delaying  longer  than  is  necessary  on  the  continuous  sounds. 
The  controlling  power  over  the  rhytlimic;  progress  of  speech, 
wliicli  the  will  is  accustomed  to  e.xert  in  ordinary  conversation, 
is,  however,  more  frequently  impaired  by  great  mental  irritabil- 
ity and  nervousness,  than  by  any  other  causes.  The  very  fear 
of  stuttering  may  itself  cause  the  impi'dinient  to  show  itself. 
When  the  will  is  supported  by  some  powerful  ally,  such,  for 
instance,  as  the  !}at?tos  of  a  declamation,  or  the  melody  0/  a  Sony, 
or  tJie/celing  of  confide  ace  that  animates  the  patient  when  he  i3 
conversing  with  his  family,  or  when  there  is  some  one  at  hand  to 
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supply  the  needed  word  as  soou  as  the  iinpediineiit  shows  iiael/, 
tliu  spi-eck  is  no  longor  obstructed. 

Coloinbat  distiiignishes  two  varieties  of  stuttering,  tho  Jabi<h 
ckoreic  and  tlie  f/idturo-telanic. 

In  the  (fvtturo-litajiic  form,  the  clo.snre  of  the  glottis  which 
\A  required  for  the  lUtei-ancu  of  a  vowel,  is  unduly  prolonged  and 
develops  into  a  spasm  of  the  glottis.  Stutterers  aflfiicted  in  thi-s 
way  may  iiud  diffictilty  in  enunciating  the  vowels  a,  e,,  i,  o,  a,  even 
when  they  ocfur  at  the  beginning  of  a  syllable.  Even  jxtsohs 
who  sulTer  usually  from  no  impediment  of  speech,  are  sonif'- 
times,  in  consequence  of  a  sudden  emotion,  of  fear  or  joy,  affect- 
ed with  a  stoppage  of  the  breath,  which  causes  the  initial  vow^-l 
to  stick  in  the  glottis.  In  tlio  nonnal  mechanism  of  the  utterance 
of  g  hard,  the  glottis  becomes  entirely  closed  (Merkel  *),  and  this 
closure  also  frequently  becomes  spasmodic.  When  the  stntter- 
iiig  affc'cts  t!io  letters  k  and  q,  there  may  be  spasm  of  the  glottis 
cornbiiR'd  with  a  closure  of  the  posterior  part  of  the  oral  canal, 
and  in  the  case  of  k  of  the  nasal  cavities  also.  In  this  gntturo- 
li;tanlc  form  of  stuttering,  the  mouth  remains  open,  and  Becquo 
lA'  naaied  it  on  that  account  '"'  bcr/aieiaent  ouoeriy 

\i\  the  lahio-c'Jwreic  form,  the  utterance  of  the  uniortunatt) 
sufferer  is  arrested  1)}'  the  sounds  b,  p,  d,  t,  w,  m,  etc.  ;  Le  ii* 
luiable  to  force  the  transition  to  the  succeeding  vowel.  II  • 
ri'peats  the  consonant  three  or  four  times,  b  b  b  b,  mm  m  m. 
and  presses  the  lips  forcibly  together,  or  presses  the  iongnc 
against  the  teeth,  but  his  efforts  are  unavailing,  until  he  is  forced 
to  stop  to  dnuv  brpatli,  and  thus  gains  time  to  quiet  down. 
Becquerel  naiiicd  this  form  "'  heguiemeid  ftruiiy  It  is  usually 
accouipanied  by  an  active  secretion  of  saliva,  which  is  spirte<l  out 
when  the  patient  opens  his  mouth. 

In  practice,  liovvever,  it  is  difBcnlfc  to  make  this  distinction. 
\\'vnekeii  asserts,  that  under  favorable  circumstances  every 
stutterer  can  enunciate  every  word  without  difficulty,  while 
under  unfavorable  circumstances  every  word  may  be  obstructed. 
Tliis  nuny  be  admitted  with  the  qualification,  that  the  free  inter- 
vals occur  much   more  rarely  in  one  person   than  they  do  in 


'  Anthiopoplionik.  S.  So3. 


*  Traite  da  bis^ieinoat.  Paria,  1SI7 
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another;  the  gradations  are  numerous.  The  verbal  or  syllabic 
combinations  at  wliich  the  utterance  is  arrested  are  not  the  same 
for  different  men;  combinations  that  one  man  can  articulate 
without  difficulty,  may  constitute  the  principal  stuuibliiig-blocks 
for  another  person. 

In  general,  stuttering  chiefly  occurs  in  the  utterance  of  the 

9nute  consonants^  the  so-called  explosieic  dura  and  me(Jl(£  (b,  p, 

d,  t,  g,  k),  and  particularly  when  they  are  combined  with  short 

vowels  or  diphtiiongs  (au,  ai,  eu).     It  is  easier  to  say  "Balm," 

"Kam,"  "Amen/'  thau^Bann,"  "Kamm,"  "Ammen"  {Wyne- 

ken).     The  literts  continme  (f,  ch,  1,  r,  s,  etc.),  in  the  utterance 

of  which  some  air  is  wasted,  and  which  possess  intrinsically  a 

certain  ringing  quality,  and  can  be  prolonged  as  long  as  the  breath 

liokls  out,  oflFer  fewer  difficulties  to  tiie  stutterer  \  they  are  more 

easily  combined  with  the  succeeding  vowels.    The  transition  from 

B  the  position  required  for  the  production  of  the  consonant  to  that 

required  for  the  vowel  is  then  not  very  abrupt.     The  aspirate  h, 

which  is  formed  in  the  larynx,  and  the  rolling  sound  r,  offer  the 

■       least  difficulties.    The  rubbing  sounds  ch,  1,  s,  j,  f,  sch,  and  the 

H  resonant  n,  are  rarely  obstructed,  but  the  resonant  m  is  more 

~    frequently  the  cause  of  delay.     When  the  sounds  chi,  cho,  fi,  fo, 

I  etc.,  meet  with  an  impediment,  the  case  is  regarded  as  belonging 
to  the  severer  grades  of  stuttering. 
There  are  sllgJder  grades  in  which  the  affection  is  only 
revealed  by  au  unnecessary  ■prolongation  o/the  letters  g,  k,  w, 
*:i<:.  In  our  younger  days  we  were  more  amused  than  was 
seemly  at  the  mode  of  speech  of  an  old  nurse,  who  would  say 
for  instance:  "K— h— ommen  Sieendlich?  Der  K — h — affee  ist 
schon  etw — h— as  k— h — aU." 
Stuttering  is  more  marked  in  the  morning  tJian  in  the  evening. 
It  is  aggravated  by  fatigue  and  exhaustion.  After  a  moderate 
indulgence  in  alcoholic  drinks  it  abates  in  intensity,  but  excessive 
indulgence  aggravates  it,  :ind  sometimes  produces  it  in  healthy 
persons.  A  bodily  indisposition  of  any  sort  is  usually  attended 
B  by  an  exacerbation  of  the  affection,  but  in  exceptional  cases  the 
defect  becomes  less  marked,  or  even  disappears  entirely  when 
other  diseases  set  in  (Schulthess),  or  after  an  injury,  a  hemor- 
rhage, and  the  like.     In  the  case  of  a  boy,  Wyneken  saw  the 
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Stuttering  disappear  when  an  otorrhoea  set  in,  and  retur 
the  discharge  ceased.  A  lady  stuttered  whenever  her  cati 
were  due.  All  depressing  influences  aggravate  the  defect, : 
moderately  exciting  influences,  which  stimulate  the  fun 
abate  it. 

The  most  reliable  computation  of  the  relative  frequt 
stuttering  will  be  found  in  a  treatise  on  this  affection  by  CI 
In  France,  between  the  years  1862-62,  6,T73  conscripti 
exempted  from  military  service  on  account  of  stutterinj 
estimates  that  there  is  one  stutterer  for  every  1,000  Frem 
In  Germany  it  is  said  to  be  more  frequent  than  in  France. 

It  is  said  that  stuttering  is  unknown  among  the  d 
This  exemption  is  probably  due  to  the  binding  influence 
strongly  rhythmical  structure  of  their  language,  no  less  tl 
different  intonations  being  given  to  one  and  the  same  w 
make  it  express  different  meanings.  A  Frenchman  in 
China,  whose  mother  was  a  native,  stuttered  when  he 
French,  but  expressed  himself  with  the  greatest  facility 
Chinese  language  (Culombat). 

Stuttering  is  very  common  in  some  families^  partly  i 
sequence  of  hereditary  transmission  of  the  predi^po 
partly  as  a  result  of  bad  example  and  faulty  education,  i 
hess,  Colombat,  and  others,  report  cases  in  which  stutterii 
acquired  by  intercourse  with  stutterers ;  in  such  cases  t 
velopment  of  the  defect  is  due  to  imitation,  or  to  a  sort  o 
chical  contagion.  Stuttering  is  less  frequent  in  women  tl 
men.  According  to  Colombat,  in  20  stutterers  there  will 
males  and  2  females.  Klenoke  counted  61  female  to  97  mal 
terers.  This  comparative  immunity  of  woman  is  probabi 
to  the  same  (lauses  wliich  niak«^  all  her  movements  lightf 
more  graceful,  endow  her  with  finer  tact  and  greater  chi 
mannt-r,  and  fit  her  to  move  in  society  and  to  converse 
readiui'ss,  at  an  «'arli»'r  age  tlian  man. 

Stutt<*rers  art'  said   to  be  usually  persons  of  nervon 
excitable  disposition,  or  of  a  fliglity,  sanguine  temperamei 
at  all  events,  i)eoi)le  of  but  little  power  of  will  (Merkel). 
ek«Mi  denies  the  last  statement.    For  the  rest,  it  is  easy  to  i 
stand  the  frann^  of  mind  that  leads  stntteren,   wToo,  in 


sequence  of  their  defect  of  speech,  have  heon  ridiculed  and 
kept  in  the  background  in  society,  to  withdraw  themselves  into 
their  homes,  wliere,  according  to  their  temperaments,  they 
lead  an  uncommunicative,  distrustful  dream-life,  or  give  them- 
selves up  to  silent  frivolities  in  a  tickle,  inconstant  manner 
(Klencke). 

Stuttering  often  appears  temporarily  at  the  periods  of  denti- 
tion and  of  puberty,  or  becomes  markedly  aggi-avated  at  tln'se 
eras.  Transitory  stuttering  is  also  met  with  after  exhausting 
mental  wuik  and  night-watching,  after  smoking  too  strong 
tobacco,  during  a  fit  of  drunkenness,  after  epileptic  attacks 
{ Wyneken),  in  hysterical  paroxysms  (Hasse),  in  onanists,  and  as 
a  consequence  of  indigestion  and  of  intestinal  irritation  due  to 
worms  or  to  hardened  masses  of  f feces.  Transitory  and  even 
persistent  stuttering  has  bten  known  to  occur  as  a  sequel  of 
acute  diseases,  such  as  typhus,  whooping-cough,  etc.  Under  all 
these  circumstances,  moreover,  a  previously  existing  defect  may 
become  more  intense. 

Stuttering  may  accompany,  as  a  transient  or  permanent  sj-mp- 
tom,  the  most  manifold  irriiaiive  disecus'fs  of  the  brain  and 
cord — sim]>le  cerebral  and  spinal  irritation  as  well  as  actual 
organic  lesions  due  to  traumatism,  inflammation,  etc.  In  the 
chapter  on  aphasia  we  described  an  aphasic  form  of  stuttering, 
which  depended  on  a  circumscribed,  cortical  encephalitis.  Lich- 
tinger  differentiates  a  spinal  and  a  cerebral  stuttering ;  the  spinal 
form  he  again  divides  into  centric  and  exrentrie  or  reflex  stiitter- 
iny.  Rosenthal  reported  a  case  in  which  stuttering  was  one  of 
the  first  symptoms  of  tabes.  The  patient  was  an  c>fHcei\  and 
the  defect  of  speech  was  so  marked  tliat  lie  was  unable  to  enun- 
ciate even  tiie  simplest  word  of  command. 

Permanent  stuttering  probably  depends  most  frequently  on 
congenital  irritability  and  toeakness  of  the  syllabic  co-ordina- 
iing  apparatus  ;  it  is  often  impossible  tn  discover  any  exciting 
cause.  It  makes  its  a]))>earanco  then  during  childhood,  and  in- 
creases up  to  the  time  of  puberty  ;  after  tliat  era  it  gradually  di- 
minishes, and  often  disappears  spontaneously  after  middle  age. 
In  other  cases  the  patient,  by  means  of  long  and  arduous  prac- 
tice, learns  to  surmount  the  defect. 
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A  year  ago  I  was  consul  tod  by  a  young  man  who  gf  uttered  borribly.  He 
formerly  been  healtliy  and  strong ;  ho  was  an  excellent  swiuinjcr,  and  bad  saved 
several  persons  frum  drowning.  The  last  person  whom  lie  saved  dragged  iuB 
down  to  the  bottom  of  tho  Lake  of  Zurich,  and  it  was  only  after  efforts  which 
l)3oain?  alm>3t  su|)3rhuQian  unJer  tha  stimulus  of  mortal  fright,  that  Ue  saece«ded 
in  struggling  to  the  shore  with  hia  heavy  burden.  The  defect  of  speech  made  iU 
appiaruncc  iinm.'diatuly  after  this  adventure.  He  underwent  a  coarse  of  treat- 
ment in  an  establishment  for  stutterers,  but  was  only  slightly  improved  by  it.  The 
affection  had  already  existed  for  several  years  at  the  time  I  examined  him.  Hb 
was  remarkably  pale,  and  his  tongue  trembled  a  good  deal  when  protruded ;  bat 
there  were  no  other  morbid  symptoms. 

It  would  ivquiiv  too  iiiueli  time  and  space  to  examiDe  in 
detail  tlie  numerous  theories  of  stuttering  tliat  have  beien 
advanced  by  dilTerent  writers.     We  wll  only  mention  a  few  of 

tlie  nioru'  prominent  ones. 

Schulthess  compared  the  stutter-spasm  to  the  conviilsiTe  moTements  of  photo- 
phobia and  bydruphobia,  and  proposed  to  call  the  di-fcct  " yhimophobia  "'  or  "  W»- 
yhobia."  Hi-  admitted  consequently  the  central  nature  of  the  affection,  wt'Jch  wi! 
denied  by  M:debouchc  '  and  other  contemporanies.  These  writers  attributed  stut- 
tering entirely  to  a  want  of  skill  in  Tiuinipulating  llu  tongue,  vrhich  demnndei  t 
purely  local  treatment. — Colombat  believe<l  it  to  l>o  a  "lack  of  bannony  betwtm 
the  nervous  excitation  which  follows  the  thought,  and  the  muscular  moTemeaU 
which  should  give  expression  to  it."  lie  is  evidently  a  disciple  of  Rallier,'  who 
regarded  stuttering  as  "a  disturbance  between  the  idea  conceived  and  th» 
word  uttered/"  .ilmost  alt  derangements  of  speech,  however,  would  fall  nnd« 
such  a  comprehensive  category.  Schmalz  located  the  essence  of  the  defect  in  i 
primary,  tpmrmmUc  sUiP^  of  the  ylotti*, — Lee  correctly  recognized  in  stutteriog » 
"  iieitroait,  which,  liku  all  other  neuroses,  is  intermitUat.  The  concomitant  orgaiuc 
defects  are  not  the  ciu'ios,  but  only  conditions  which  favor  the  development  of  stut- 
tering."— Oharli.^  Bv'll  ri'garded  stuttering  as  a  partial  chorea  ;  he  admitted  coo- 
soquontly  the  ataxic  nature  of  the  neurosis. — Du  Soil'  descriVx^d  it  as  a  neurosis, 
marked  aometinies  by  tonic,  sometimes  by  clioreic  spas'his  of  the  rrapiratory  or 
by  which  the  action  of  the  will  on  these  organs  was  impeded. — Lichtinger  san 
stuttering  a  predominnnce  of  the  eseito-motor  <ner  the  terti^ral  tyitem.  This  predom- 
inance may  bo  brought  about  in  two  ways:  either  the  spinal  action  is  normal  and 
the  cerebral  influence  is  weakened  or  aliolished,  or  the  cerebral  influence  is  nonnil 
and  tbc  spinal  action  is  weak'.'ncd.  This  view,  in  which  tho  stutter-spasm  i* 
regarded  as  a  r^x  tpaern,  was  for  a  time  very  favorably  received  by  the  stu^geou, 


sai^^H 


'  PnScis  BUT  lea  oanses  du  tidg^emeut  et  sur  les  moyens  de  le  g-nerir. 
'  Diotionnaire  des  sciences  m6d  Bnixelle^.  1S28.  Art.  Begaiement. 
•  Gaz.  mod.  de  Paris.  1840.   No.  10. 
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tnd  led  to  the  operative  transgressions  of  Dicffenbach  and  others. — Mcrkcl  attri- 
bute* stuttering  to  an  adynamia  of  the  functions  of  vocalization  during  tpfai'ing,  an 
adynamia  which  does  not  depcud  on  any  anatomically  demoit$trahle,  organic  defect, 
bat  ia  located  purely  and  solely  in  the  ptyehieaX  sphere,  and  i>a|>ecially  in  the  sphere 
of  volition,  and  is  dependent  on  external  and  physical  conditious  ouly  in  so  far  a» 
these  may  influence  the  mind  itself. — Romberg  classes  stutturing  under  tlie  head  of 
"  weal  tpiimnt,"  but  does  not  attempt  to  explain  the  nature  of  these  Bpasma. — The 
more  recent  writera  on  nervous  diseases,  such  as  Rosenthal,  Bcncdikt,  and  others, 
agree  witli  us  in  classing  stuttering  among  the  murotcs  if  cc-ordi nation.  Accord- 
ing to  RosenthnK  it  ia  dependent  oa  wngeuital  voatkneas  of  that  portion  of  the  n-spi- 
ratory  and  rocid  apparatus  which  is  located  in  the  medulla  oblongata.  Thi«  appa- 
ratus, when  severely  shaken  by  some  paychicul  impression  in  early  childhood,  never 
recovers  from  the  shock,  but  is  ever  afterwards  liable  to  be  excited  to  uncoordi- 
dinated  movements  by  the  mere  exercise  of  volition.  The  morbid  influence  extends 
to  the  procesaea  of  neighboring  nerve-nuclei,  and  calls  into  action  the  accessory 
spasmodic  movements  of  the  muscles  of  the  face,  eyes,  tongue,  nnd  neck. — Strange 
to  say,  CoCn  takes  the  very  narrow  view,  that  stuttering  is  merely  "  the  result  of  a 
d«jieient  atmoapheric preMure^^  in  th«  lungn,  caused  by  di-nturlxtnc^  of  innereation. — 
Wyneken  believes  that  in  stuttering,  the  action  of  the  will  on  the  muscles  of  speech 
ia  fettered  by  &  feeling  vf  uncertainty.  Tlie  stutterer  is  one  who  ia  "  irretolute  »« 
•p«eA." — Schrank  defines  it  to  be  a  lacalittd  nervoutneti. 


No  man  should,  at  tbe  present  day,  commit  the  mistake  of 
confounding  stammering  and  stuttering.  The  differential  diag- 
nosis is  easy. 

1.  Tlie  individual  sounds,  as  such,  present  no  difficulties  to 
the  stutterer,  but  they  do  to  the  stammerer.  It  is  the  enuncia- 
tion of  the  sounds  in  theh*  syllabic  combinations  that  the  former 
finds  80  difficult.  Moreover,  the  stutterer  ia  least  likely  to  be 
impeded  in  the  articulation  of  certain  continua?,  such  as  r,  1,  s, 
which  usually  present  the  greatest  difficulties  to  the  stammerer. 

2.  In  stammering,  the  impeded  utterance  is  not  accompanied 
by  the  peculiar  stutter-spasm. 

3.  Tlie  nervous  embarrassment  which  underlies  stuttering,  is 
wanting  in  uncomplicated  cases  of  stammering.  The  stammerer 
usually  s])eak3  better,  the  stutterer  worse,  when  he  is  questioned 
about  his  defect. 

4.  Rhythm  and  melody  exert  an  emendatory  influence  on 
stuttering,  but  not  on  stammering. 

5.  Stammering  is  not  attended  by  the  peculiar  want  of  pro- 
portion between  the  expenditure  of  the  expiratory  force,  on  the 
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one  hand,  and  of  the  phonetic  and  articulating  forces,  ou  the 
other. 

'3.  Stammering  is  freqaentl}"-  accompanied  by  anomalieB  of 
the  tongue,  lips,  and  articulating  organs  in  general ;  but  mal- 
formations, defect.s,  i)ai-alyses,  etc.,  are  rarely  observed  in  con- 
nection with  stuttering. 

The  diagnosis  of  stuttering /"/o-w/-  st/Hable-stumNi n(/  is  also,  aa 
a  rule,  equally  easy.  In  both  affections  the  syllabic  utterance  suf- 
fers in  consequence  of  defects  of  co-ordination;  but  in  the  former 
the  spabtic  manifestations  predominate,  in  the  latter  the  paraly- 
tic ;  in  the  former  there  is  simply  a  dysarthric  impairment  of  the 
syllabic  formation,  in  the  latter  there  is  a  combination  of  dys- 
artliric  and  dysj>has:c  iinpairments  of  the  syllabic  and  word 
formation ;  in  the  former  there  is  a  di8projx>rtion  belweea 
resjMration,  phonation,  and  articulation,  as  a  result  of  which  the 
ability  to  enunciate  the  sound-s  in  the  syllable  is  suspended,  ia 
the  latter  no  such  disproportion  is  noticeable ;  in  the  former, 
sp»'aking  is  accoiupanied  hy  a  feeling  of  nervous  uncertainty,  in 
the  latter  it  is  not ;  in  the  former,  sounds  and  syllables  are 
repeated,  and  syllables  cannot  be  enunciated  in  consequence  of 
till"  obstructive  sjiasm,  in  the  latter,  sounds  and  syllables  are 
siHq)ly  dropped  entirely,  or  are  huddled  together  and  interposed 
in  the  wrong  places. 

On  the  otlier  hand,  we  must  not  lose  sight  of  the  facts  that  a 
stammerer  may  become  sultject  to  stuttering,  and  vice  versa,  and 
that  stuttering  and  stumbling  may  occur  together. 

Coeu'  has  reported  a  case  of  simv^^ated  stuttering. 


The  prognosis  depends  on  the  age,  temi)erament,  and  consti- 
tution of  the  patient,  and  ou  the  causes,  form,  degree,  and  dura- 
tion of  the  affection.  It  is  unfavorable  when  there  is  a  hered- 
itary predisposition  to  the  affection,  or  when  the  s^Tnptoms  indi- 
cate great  congenital  UTitability  and  weakness  of  the  co-ordina- 
ting appamtus  ;  when  the  defect  depends  on  some  incurable 
irritative  process  in  the  central  nervous  system  ;  when  the  affec- 
tion is  of  a  severe  form  and  has  lasted  for  a  long  time,  and  par- 
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licnlarly  when  the  spasms  of  the  glottis  are  predominant  symp- 
toms, or  when  the  spasmodic  movements  extend  to  distant 
gronps  of  mnscles ;  tinallj,  wlien  the  patient  is  advanced  in 
years*. 

Slighter  grades  often  disappear  spontaneously  during  middle 
age.  Klencke  cites  eases  in  which  the  stuttering  made  its 
appearance  after  a  long  oontlnenipnt  to  an  insufficient  and  innu- 
tritious  diet,  and  disappeared  after  tlie  patients  liad  been  sup- 
plied with  adequate  nuurisliraeut  for  about  a  year.  According 
to  Rosentlial,  young  adultsi,  who  are  obliged  to  work  for  the 
means  of  existence,  and  are  solicitous  about  the  future,  are, 
ceteris  paribus,  more  easily  cured  of  the  defect  than  immature 
boys  and  girls.  Apparent  cures  am  not  unfrequently  followed 
by  relapses. 

It  is  said  that  the  severer  forms  of  stuttering,  in  consequence 
of  the  violent  exertions  required  for  speech,  and  tlie  disturbances 
of  the  circTilation  thereby  produced,  predispose  to  diseases  of 
the  heart,  to  aneurisms  of  the  aorta  and  carotids,  and  to  affec- 
tions of  the  lungs. 

The  prophylactic  trentmeni  of  stuttering  must  be  directed 
against  the  roots  of  the  evil,  against  the  general  dehilit)',  and 
the  local  weakne.ss  of  the  respiratory  organs,  and  the  laek  of 
self-confidenc"^  and  of  power  of  will.  By  means  of  careful 
urishment,  iiivigoration  of  the  body  by  cold  sponging,  baths, 
"«nd  the  like,  gymnastic  exercises  of  the  lungs,  persistent,  strict 
supervision  of  the  mode  of  using  sounds  and  words,  and  psychi- 
cal measures  calculated  to  strengthen  the  cliaracter  and  brace 
the  sensory  and  intellectual  centres,  we  will  often  succeed  in 
counteracting  an  existing  predisposition,  and  even  in  curing 
the  affection  in  its  earliest  stage.  It  is,  of  course,  self-evident 
that  the  physician  must  also  keep  in  view  the  causal  indica- 
tions, and  endeavor,  to  the  best  of  his  power,  to  remove  the  dif- 
ferent irritative,  morbid  conditions  of  the  primse  viae,  generative 
oi^ans,  brain,  and  sj)inal  cord,  which  evoke  the  affection. 


The  treatment  of  the  defect  itself  must  be  gymnastic  and 
didactic. 
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By  the  ffi/mnastic  treatment  we  seek  to  invigorate  tiie  eutS» 
system  of  the  patient,  and  his  respiiatory  organs  in  particular. 
This  object  is  attained  by  means  of  proper  diet,  hydrotherap«u- 
tics,  gymnastic  exercises,  the  Swedish  movement  cure,  and  per- 
haps electricity.  Electricity,  liowever,  will,  at  the  raost,  prore 
serviceable  (inly  in  strengthening  the  muscles  of  the  thorax. 
Rosenthal  found  that  the  long-continued  application  of  tb»» 
induced  and  galvanic  currents  to  the  head,  larynx,  and  byiK>- 
glossus,  was  entirely  useless. 

The  aim  of  the  didaciic  treatment  is  to  re-establish,  by  means 
ot  pedagofficmet?to<ls,  the  correct  co-ordination  of  the  functions  of 
respiration,  phonation  and  articulation.  Great  credit  is  due  to 
Colombat,  Serre  d'AUiis  and  Corraack  for  the  introduction  of, 
and  the  earliest  improvements  in,  the  didactic  methods,  and  ^> 
Klencke  and  others  for  their  present  perfection.  These  methods 
can  be  most  satisfactorily  carri^'d  mit  in  special  establishments 
fur  stutterers,  which  are  under  the  control  of  physicians  wh-^ 
have  made  a  special  study  of  the  affection.  The  stutterer  should 
enter  the  family  of  the  physician,  who  must  be  at  the  same  time 
the  teacher  ;  as  teacher,  he  must  und<'rstand  how  to  win  the  con- 
fidence of  his  pupil,  how  to  strengthen  the  control  over  the  will 
and  the  emotions,  how  to  impart  logical  compactnesa  to  the 
thoughts,  and  how  to  give  force  and  measured  cadence  to  the 
movements  of  articulation. 

The  ireatnieiit  begins  with  exercises  in  breathing.'  The  stut- 
terer must  learn  lirst  to  fill  liis  lungs  completely  with  air,  and 
then  to  husband  this  au\  and  to  expel  it  slowly  and  with  the 
proper  force.  Witli  regard  to  the  details  of  this  and  all  the  sub- 
sequent exercises,  we  must  refer  the  reader  to  the  treatises  and 
works  of  specialists  ;  among  the  German  works  on  this  subject, 
we  ma}"^  mention  particularly  those  of  Klencke,  Lehweiss,"  Wy- 
neken,  and  Coen. 

The  exercises  in  breathing  are  followed  by  vocal  fft/mntu- 


'  The  teoober,  Eatenkamp,  in  Delia enhorst,  prescribes  a  period  of  perfect  silaiM* 
before  oommenoing  these  exercises.  Wyneken's  experience  in  the  Delmenhorat  ««Ub- 
Uohment  led  him  to  regard  this  preliminary  period  aa  ooe  of  gretkt  valae. 

*  Badicale  Heiliuig  des  Stottems,  etc.    Braunschweig,  1808. 
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ilcs.  The  patient  must  learn  to  jironounce  eveiy  vowel  both 
singly  and  in  combination  with  othei-s.  He  is  made  to  call  out 
the  vowels  as  loudly  and  for  as  long  a  time  as  possible,  to 
sing  them  in  tones  of  diJTerent  pitch  and  power,  and  .to  pro- 
nounce them  aloud  and  in  a  whisper.  Each  vowel  must  be  pro- 
longed so  that  an  entire  sonorous  expiration  is  exjiended  in 
its  utterance,  and  must  be  repeated  again  and  again  until 
the  patient  is  thoroughly  convinced  that  he  has  mastered  it 
(Wyneken). 

Next  comes  the  third  stage  of  the  treatment,  the  exercises  in 
the  combinations  of  the  consominls  with  the  cowels.  They  begin 
with  combinations  in  which  the  vowel  precedes  the  consonant^ 
then  pass  to  those  in  which  the  consonant  comes  first,  next  to 
those  which  contain  several  consonants,  and  so  on.  In  tliis  way, 
and  by  dint  of  daily  repetitions  and  constant  attention  to  the 
respiration,  the  patient  will  gradually  be  brought  to  pronounce 
monosyllables,  and  will  then  be  advanced  to  polysyllables,  next 
to  simple  sentences,  and  finally  to  i)eriods.  An  entire  phnise 
must  be  spoken  like  a  polysyllabic  word,  the  articulation  bdng 
subordinated  as  much  as  possible  to  the  vocalization.  He  is 
then  allowed  to  read  aloud,  firet  poetry  and  then  prose,  and  is 
at  last  permitted  to  pass  to  free  declamation. 

Finally,  after  six  to  twelve  weeks  of  treatment,  the  rhythmic 
exercises  are  begun.  The  pupil  must  learn  to  keep  time,  to 
enunciate  every  phrase  very  slowly,  like  a  single  polysylla- 
bic word,  to  give  to  each  syllable  the  same  length,  and  to  draw 
breath  wherever  there  is  a  stop.  After  a  few  weeks  he  sliould  be 
introduced  among  strangers,  given  commissions  to  execute, 
and  so  on.  This  regulated  speech  must  be  continued  for  sev- 
eral months  at  least.  Relapses  are  rather  common,  and  necessi- 
tate a  new  course  of  treatment.  In  order  to  guard  against  them 
as  far  as  possible,  the  convalescent  must  school  himself  to  keep 
silent,  or  to  have  recourse  to  rhythmic  speech,  whenever  he  finds 
himself  getting  excited. 

Many  attempts  have  been  made  to  replace  this  didactic 
method  by  7nechanical  methods,  and  also  to  combine  the  two. 
The  ancient  writers  tell  us  that  Demostiienes  spoke  with  stones 
under  his  tongue.    Kleiicke  employed  for  a  time  a  wooden  ptate, 
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shaped  like  the  body  of  the  lower  jaw,  which  was  placed  under 
tJie  tongue.  In  Paris,  in  the  year  1829,  one  Schirmann  Tnad«» 
twenty  tlionsand  francs  by  the  sale  of  small  round  pieces  of 
wood,  as  a  secret  remedy  against  stuttering.  Itard  invented  s 
tongne-fork,  and  Culombat  a  tongue-bridle.  Mt*rkel  fastened  a 
clasp  made  of  whalebone  on  one  of  the  molar  teeth  of  the  lowff 
jaw.  None  of  these  contrivances  ever  produced  a  pervianent 
cure.  Sometimes,  indeed,  they  proved  Jiurt/iil  by  the  irritation 
they  prodiicefl  in  the  mtmtli,  and  all  of  them  had  at  least  one 
inseparable  disadvantage  in  common,  viz.,  they  led  the  patient 
to  regard  as  of  secondary  importance  that  exerciMmj  of  iht 
^ill^  which  is  really  rhe  most  important  of  all  the  means  of  treat-' 
ing  stuttering.  The  apparent  success  that  followed  their  em- 
ployment was  due  chiefly  to  the  circumstance,  that  they  forced 
the  stutterer  to  speak  slowly,  and  consequently  in  a  measured 
manner. 

The  genial  Dieffenbach'  committed  a  great  mistake  when  he 
proposed  to  cure  stuttering  by  operative  measures,  analogous  to 
those  employed  with  success  in  the  treatment  of  strabismus  and 
club-foot.  He  made  open  and  subcutaneous  transverse  rata 
through  the  root  of  the  tongue,  and  also  excised  a  wedge-shaped 
piece  of  the  tongue.  He  had  many  followers,  who  emulatt-d 
one  another  in  inventing  all  sorts  of  so-called  stutter  operations. 
The  beuelicial  effects  of  these  operations  persisted  only  as  long 
as  the  patients  found  themselves  compelled  to  put  a  restraint  on 
the  movements  of  articulation.  As  soon  as  the  wounds  healed, 
and  the  pain  disappeared,  and  the  tongue  consequently  agaia 
became  freely  movable,  the  stuttering  invariably  reappeared. 
The  history  of  this  sanguinary  epoch  in  the  treatment  of  stutter- 
ing will  be  found  in  the  works  of  Klencke  and  Hunt,  and  in 
Schmidt's  Jahrbiicher.' 


'  Die  HeQung  des  Stotterns  durob  eine  neae  ohtmrgische  Operataon.  Eia  S«ail- 
Bohreiben  an  d.  Institut  von  Frankreich.   Berlin,  1841. 

»Bd.  31.  S.  136,  and  Bd.  83.  1841.  S.  82.— Froriep  divided  one  of  the  geaio-hro- 
glosstia  mtiaclee,  and  Bonnet  cnt  both  of  them.  Amouat  severed  the  mnacolar  tnd 
ligamentoufi  attachments  of  the  tongne  to  the  lower  jaw  Philipps  divided  the  hypo- 
glo88i.  James  Yearsley,  who  believed  that  narrowing  of  the  fauces -was  the  oaiue  ot 
«tutteriiig,  excised  hypertrophied  tonsils  and  cut  off  the  nvola. 
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II,  The  name  ajyliilKyngia  or  reflex  aphasia  was  used  by 
[Flfury  '  to  d<^signate  cramp.9  in  the  territory  of  diHrihuiion 
the  hypoglussi,  which  set  in  wheneoer  an  attempt  to  speak  is 
Xtnad^,  and  render  artieuiate  expressimi  impossit>Je.  They  bear 
[coiisidenible  resemblance  to  writers'  cmnip.  But  few  cases  of  this 
affection  have  be^n  published  ;  the  first  was  reported  l»y  T>i-. 
iPanthfl.'  of  Ems,  and  two  others  have  been  recorded  by  Fleury 
md  Vallin.*  The  spastic  excitation  of  the  hypoglossi  proceeded 
[most  probably  from  the  cerebrnm  in  all  of  tlie  cases  ;  in  two  of 
them  the  affection  made  its  appearance  after  periods  of  great 
emotional  excitement,  and  in  the  other  it  set  in,  accoinpained  by 
severe  cerebral  symptoms,  after  an  oj^eration  on  the  posterior 

I  part  of  tlie  mouth.  This  aphthongia,  in  wliich  the  spasm  of  the 
Lypoglossi  that  renders  speech  impossible,  is  excited  by  the 
intention  to  speaJc,  must  not  be  confounded  with  the  disturb- 
ances of  speech  due  to  lingual  cramps  dependent  on  vanous 
other  spastic  neuroses,  for  instance,  chorea/ 
In  Panthel's  cas*",  the  patient,  a  peasant  boy  twelve  years  of  age,  was  greatly 
excited  by  the  sudckn  death  of  his  futlier.  lie  fainted  at  tiia  funeral,  and  re- 
mained unconacious  for  a  quarter  of  an  hour.  After  recovering  from  the  syncope 
be  was  sound  in  body  and  mind,  but  for  three  days  he  was  unnble  to  speak,  al- 
I  though  ho  could  move  his  tongue  and  lips  freely,  and  could  swallow  without  diflS- 
culty.  When  he  attempted  to  speak,  his  mouth,  jaw  and  tongue  renmincd 
immovable,  but  the  large  laryngeal  muscles  supplied  by  the  hypoglossi  (the  ster- 
nothyroid, thyro-hyoid  and  sternohyoid  muscles)  fell  into  visible  and  violent, 
vibrating  movements.  The  spasuia  ceased  when  the  efforts  to  speak  were  discon- 
tinued. Pressure  on  the  musclca  relieved  the  spasms  and  enabled  the  patient  to 
speak ;  this  effect  persisted  as  long  as  the  pressure  was  kept  up.  Fourteen  days 
•fter  recoveiy  a  relapse  set  in,  which  was  occasioned  by  fright  and  lasted  two  days, 
'  Goz.  hebdomadaire.  196-'5.  No.  15. 
'  Deatflohe  Klinik.  1855.  No.  40. 
»Gai.  Hebdom.  18C5.  No.  17. 

*Sec  the  remarks  of  Erb  in  Vol.  XI..  p.  319,  of  this  Cyelopoadia.     Hoffmann,  of 

Bnhl,  reported   a  case   of  severe  Uncial   spasm  which    rendered   speech  iuiposaible 

(Schmidt's  Jahrb.  Bd.  29.  S.  50).     The  patient  was  a  plethoric  man,  and  a  cure  waa 

I        effected  by  venesection  and  low  diet.     R.  Froricp  (Stuiiien  zur  operativen  HeUnng 

^P  des  Stottema.  Weimar,  1843)  seems  to  have  met  with  stutterers  who  were  affected  with 

^^    ouiluteral  contracture  of  the  fr*>nio  hyo-glosaiis.     He  recommended,  on  that  account,  the 

nnilateial  division  of  that  muscle  in  the  operative  treatment  of  stuttering. 
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A  second  relapse  wf  a  few  hcure'  duration  was  brought  on  by  violent  emotion  a 
iveekg  afterwards. 

A  child,  who  was  suffering  from  an  inQaromatorj  affection  of  tbc  n«ck, 
suddenly  frightened,  and  was  afterwards  seizud,  whenerer  it  attemptc-d  to  (pcakp 
with  a  spasm  af  the  lingual  muscles  that  rendered  it  apcc^cblesji  ( Valllnj 

In  Fleury's  case,  the  patient  was  a  man  who  had  boon  subjected  to  the  opentioa 
of  tonsillotomy.     Tlie  operation  was  followed  by  marked  disturbances  of 
loss  of  taste,  aphonia,  cerebral  congestion,  and  epileptiform  attacks.      On 
attempt  to  speak,  the  tongue  became  immovably  fastened  to  the  hard  jjaUte. 
intelligence  was  perfect,  and  the  patient  was  able  to  write  and  to  calcnlatc. 


CHAPTER    XXXV. 

Stammering  and  Lulling. — Dyslalia,  Alalia,  Mogilalia,  Paralalia. — Dyslalia  doft 
to  Deficient  Practice  and  Defective  Education. — Comparison  of  the  Dcfcrtitt 
Articulation  of  Sounds  in  Individual,  Nations,  and  Races. — Defective  Enoa- 
elation  of  Particular  Sounds:  Rhotacismus,  Pararhotacismus,  L&mbdacismu^ 
etc. — Mechanical  Dyslalia.  — Hottentotism. — Dyslalia  Laryngca,  Nasalb  Apota 
and  Clausa,  Liugtialis,  Dcntalia  and  Labialis. 
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All  the  disoidei-9  of  speecli  which  depend  upon  defecriv* 
enunctation  of  the  literal  sounds  have  been  included  under  th« 
gen<Mal  liead  oC  staturaeriny  (Staniaieln,  balbutienient,  balbnti^v 
dj^itrthria  literalis).  Wlien  stammering  attains  such  a  grade 
that  the  speech  is  thereby  rendered  very  indistinct  or  entirt^lf 
unintelligible,  it  is  called  lallhig  (lallatio).  This  is  the  term 
used  to  characterize  the  speech  of  childivn,  before  they  Lav* 
learned  to  pronounce  their  words  so  as  to  be  intelligible  to  all 
persons — durini,'  the  period  in  which  their  words  consist  of  badly 
articulated  combinations  of  sounds,  that  can  be  understood  only 
by  their  immediate  attendants.  When  the  attendants  are  silljr 
enough  to  imitate  thislalling,  and  to  communicate  with  the  littla 
creatures  in  siniilat-ly  mangled  sounds  and  words,  the  spotfli 
may  retain  a  childish,  lalli/if/  character,  which  is  always  uube- 
coniing  to  an  adult,  until  long  after  the  victims  have  grown  up, 
and  even  throughout  the  whole  of  life. 

Stammering  is  sometimes  a  co/ir/e/»Ya/,  sometimes  an  ac</ 
d^ect ;  it  is  in  some  cases  due  to  organic  lesionfi,  and  in  o 
is  simply  functionaZ  in  its  nature  and  dependent  on  d^ecti 
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education  and  fauU>/  practice.    The  organic  lesion  is  located 
sometimes  in  the  central  nefvons  system  or  in  the  motor  nerves 
of  speech,    particularly  the  hj^poglossi,  anil  sometimes  in   the 
[external  apparatus  of  articulation,  the  tongue,  palate,  etc. 

The  manifold  causes  of  central  anarthria  literaUs  have 
already  been  described.  "We  have,  in  preceding  chapters,  inves- 
tigated in  an  exhaustive  manner  the  morbid  processes  in  the  cen- 
times of  articulation,  that  lead  to  disorders  in  the  enunciation  of 
literal  sounds.  For  an  account  of  the  derangements  of  the  literal 
articulation,  which  are  caused  by  peripheral  injuries  of  the  hy- 
poglossi  and  faci ales ^  the  reader  is  referred  to  the  article  by 
Erb,  in  the  eleventh  volume  of  this  work,  pp.  489  and  623,  where 
lie  will  find  descriptions  of  fflossoplegia  and  of  unilateral  and  h\- 
Isttera]  facial  paral?/si.s,  of  central  as  well  as  of  peripheral  origin. 
What  we  have  yet  to  describe  are  those  tioo  varieties  of  stammer- 
ing  lohich  originate  t  1.  In  defective  education  and  faulty  prac- 
tice; 2.  In  defects  of  the  external  apparatus  of  articulation. 
Impediments  of  the  latter  variety  are  classed  as  mechanical  dysla- 
lia,  and  both  together  constitute  the  affection  to  winch  the  term 
dyslalia  in  its  stricteat  sense  is  applied.  Entire  inability  to  utter 
articulate  sounds  is  called  alalia,  in  opposition  to  mogilalia^  in 
■vvliich  only  particular  sounds  are  impossible.  Paral-aUa  is  that 
affection  in  which  the  jKitient,  in  consequence  either  of  some  ex- 
ternal mechanical  defect  or  of  a  bad  habit,  brings  forth  a  differ- 
»©nt  sound  from  the  one  which  he  wishes  to  utter. 
We  will  consider  first  the  dyslalia  that  depends  on  d^ective 
education  arid  faulty  practice. 

Any  one  may  be  unable,  even  though  his  organs  of  speech  are 
perfectly  developed,  to  utter  certain  sounds  and  classes  of  sounds 
which  he  did  not  learn  during  early  life.  No  living  man  is  able 
to  pronounce  the  speech-sounds  of  all  the  nations  of  the  earth. 
A  Le]isiu8  may  succeed  in  expressing  them  in  letters,  and  a 
Bruecke  may  unravel  the  mechanism  of  their  articulation,  but 
it  is  beyond  the  power  of  even  such  erudite  philologists  to  arti- 
culate them  all.  In  the  language  of  every  people  we  find  only 
certain  sounds  developed,  while  others  are  entirely  neglected. 
We  meet  consequently  with  a  national  and  a  dialectic  mogila- 
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If  a.     The  study  of  these  peculiarities  is  one  of  absorbing 
but  we  can  only  devote  a  few  paragraphs  to  them  here.* 

lajrereuf  Imtfjimges  present  the  greatest  diflferences 
gai-d  to  their  opufeace  in  sounds.  While  the  number  o 
nants  in  Hindostuiiiee  has,  by  the  adoption  of  Sanscrit, 
Arabian,  and  Turkish  words,  been  raised  to  48,  of  v 
originally  spmng  from  the  Sanscrit,  the  English  ] 
contains  only  20,  the  Greek  only  17,  and  the  Polynes 
gaagt's  have  at  most  10,  and  some  Australian  tongues  i 
than  8, 

In  certain  irmguages  entire  classes  of  sounds  are  t 
Thus  ^he  languagt'8  of  the  Six  Nations  (the  Mohawks, 
etc, ),  aud  that  of  the  Hurons,  do  not  contain  the  labiali 
V,  w,  m ;  they  lack  consequently  the  words  mamma  an 
which  are  found  in  all  other  languages,  and  which  our 
learn  to  speak  at  a  very  early  age.     When  an  attempt  m 
to  teach  tlxe  Mohawks  to  pronounce  words  containing  tl 
b,  or  p,  they  declared  that  they  would  not  consent  to  ma 
selves  ridiculous  by  closing  the  mouth  in  speaking  (Tylc 
languages  spoken  by  the  natives  of  several  of  the  Sc 
Islands  contain  no  gutturals.    The  Society  Islanders  C( 
pronounce  the  name  of  Captain  Cook  otherwise  than 
What  is  for  tiiesi*  islanders  an  impossibility,  is  the  delig 
Shemites,     Tlit'ir  languages  rejoice  in  a  superfluity  of  g 
some  of  which  are  unknown  among  ns.     The  most  st 
sounds  that  can  emanate  from  the  Swiss  throat,  fall  i 
iuto  the  background  when  compared  with  the  gutturals 
as  it  were,  vomited  up  by  the  Arab,* 

Sanscrit,  whicii  is  so  affluent  in  sounds,  has  no  shoi 
o,  no  soft  sibilanfa  and  no  f.  The  f  is  wanting  in  mai 
languages — iu  the  Finnish,  the  Lithuanian,  the  Mongol 


'  For  a  mow  deUuled  account  see  M.  MaeUer'»  Voriesungen  tiber  die  W 
du  Sprnchcu    Bti.  11  Vori.  4. 

*  TheAe  jfuttural  nnunds  which  are  peculiar  to  the  Semitic  languages,  the 
"  ain/'  have  given  rise  to  many  learned  discuasiona.  Czermak  (SitzungHber.  < 
aatiirwisseciBob.  Ktaase  dar  k.  Aoademie  der  Wissenschaftcn.  VoL  XXn 
•tudietl,  bjr  meniLii  of  the  laiTugoeoope,  the  movementH  iu  the  larynx  that 
prixlactiou. 
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>thers.    The  d  is  not  employed  in  the  Cliinese,  the  Mexican,  and 

tile  Peruvian  languages.    Tin*  s  is  wanting  in  various  Polynesian 

[tongues,  and  is  replaced  by  a  hissing  li.    The  Purrnguese  dis- 

[coverer  of  Brazil  noticed  that  the  natives  Lad  no  f,  no  1,  and  no  r 

jln  their  language,  and  lie  described  them  a«  a  people  without  fe, 

[lej'  and  rey,  without  religion,  laws  and  king.     The  Chim-se  do 

not  use  the  r.    They  say  ki-li-sse-tu  instead  of  Cliristus,  Ja-nxe- 

li-ka  instead  of  America.     They  replace  the  r  by  1,  which  iu  its 

|tum  is  unknown  in  Zend  and  in  certain  Japanese,  American,  and 

African   dialects.    The  German   guttiu-al   ch — as  U\    "ich'' — is 

wanting  in  French  and  Englisii,  and  in  return  the  Germans  do  not 

tpossess  the  nasal  vowels  of  the  Frenchman,   and   the   tli  ancl 

the  w  of  the  Englishman.    The  Russian  replaces  the  German 

h  by  g,  but  takes  delight  in  liissing  sounds ;  he  has  a  soft  and 

a  hard  sch,  a  tsch  and  evL-n  a  schtsch.    The  South  African  races 

kliave  clicking  sounds,  and  the  tribes  of  the  North-west  in  Amer- 

[ica  have,  according  to  Tylor,  chuckling,  gurgling,  and  grunting 

sounds,  which  Europeans  find  it  difficult  or  impossible  to  ]iro- 

nounce. 

The  living  languages  are  not  by  an}'  means  fixed  and  irnnmt- 
fable  creations.  Like  the  nations  to  whom  they  pertain,  they  are 
involved  in  a  consiaiii  process  of  devdopmeni  or  retrogress ivn^ 
wJucli  manifests  itself  "^  changes  in  the  sounds,  words  and 
ravimar.  Grimm,  in  his  law  of  the  progressive  transmuiaiio7i 
hf  consonant.'i,  has  ferreted  out  the  principle  whicli  ]>re8ided  over 
[the  consonantal  changes,  by  means  of  which  the  words  iu  the 
[languages  of  the  Aryan  race  were  developed  from  their  common 
roots.  After  Grimm  had  broken  the  ice  with  regard  to  the  Aryan 
languag»*s,  other  philologists  attempted  successfully  to  discover 
the  law  of  orthographical  changes  in  other  families  of  languages. 
The  question  that  now  presents  itself  is,  how  can  we  explain  this 

I  sound-change  ?  M.  Mueller  traces  it  back  to  the  principh*  of 
diaUdie  groioth.  In  the  original  Aryan  tongue,  the  kindred 
sounds  still  ran  into  one  another  and  were  not  sharply  differenti- 
ated ;  it  was  only  in  the  divergent  daughter  languages,  that  these 
kindred  sounds  becanie  distinctly  nejiarated  mid  defined.  In 
the  development  of  words  allied  in  meaning  and  root,  different 
nations  gave  tlie  preference  to  the  classes  of  sounds  that  accorded 
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best  with  thfir  special  plionetic  organizations ;  the  Hindoos  and 
Greeks  chose  the  aspirates  kh,  th,  and  pli,  the  Gotlxs  the  mnUfi 
mediae  g,  d,  b,  and  the  old  Higlx  Germans  the  mutte  tenues  k,  i, 
p.  Even  within  tlio  limits  of  these  spet-ial  classes,  moreover,  we 
find  here  one  and  there  another  sound  preferred  in  diffewnt 
languages.  We  find,  for  instance,  the  Sanscrit  gharnia,  heat, 
commencing  with  the  guttural  aspirate,  while  the  Greek  thermos 
h»^gins  with  thi*  dental,  and  the  Latin  adjective  formas  (same  as 
cnlidus)  with  the  labial  aspii-ate.  In  supjiort  of  this  hypothesb 
11 C  dialectic  growth,  M.  Mueller  cites  the  Polynesian  dialects. 
In  them,  according  to  Halle,  no  distincticms  are  made  between  b 
and  p,  d  and  t,  g  and  k,  1  and  r,  v  and  w  ;  1,  moreover,  is  fiv- 
quHUtly  sounded  likn  d,  and  t  like  k.  M.  Mueller  rhinks  that 
the  original  Aryan  tongue  existed  in  just  such  a  condition  of 
J H/l4ffl. nil e  fixation  of  soundu,  before  the  Sanscrit,  Greek,  Gothic 
Sclavonic  a.nd  Celtic  tongues  had  developed  from  it. 

Ill  addition  to  \.\i^  progress  ire  j)honeiic  d^veJ^pnienl  of  lan- 
guages which  we  find  associated  with  this  dialectic  growth,  we 
can  also  demonstrate  an  oTthograpJiical  decline.  Long  words 
wei-e  condensed  into  short  ones,  letters  and  entire  syllables  being 
discarded.  Tlie  Fr-ncli  corrupted  ])at€r  and  mater  into  pere  and 
mere,  and  the  English  condensed  the  Anglo-Saxon  hlaford  and 
hla'fdige  into  lord  and  lady.  M.  Mueller  ascribes  this  shortening 
of  words  to  the  natural  tendency  of  mankind  to  choose  the  least 
fatiguing  way  of  attaining  an  object,  provided  it  can  be  attained 
as  well  with  little  as  with  greai  expenditure,  qf  breath  and 
museiilar  force.  This  explanation,  despite  its  simplicity,  ii 
probably  the  correct  one  for  the  great  majority  of  the  cases. 
After  a  time,  the  concise  pere  and  lord  were  as  readily  nnd»- 
stood  as  the  longer  pater  and  hlaford. 

These  investigations  of  the  philologists  are  of  great  value  to 
pathologists^  in  the  study  of  the  defects  in  the  production  of 
sounds  that  are  met  with  in  isolated  individuals  or  in  entiiv 
classes  of  a  peo]>le.  For  we  observe  in  individuals  and  in 
classes  of  people  the  same  inahiliiy  to  articulate  this  or  that 
sound,  the  same  disposition  to  replace  it  by  some  otJier  particu- 
lar sound,  the  same  blending  qf  letters  and  imperfect  differ- 
ejiiiation  qf  sounds,  and  finally ,  the  same  tendency,  based  on 


findolence,  to  corrupt  sounds,  syllables  and  words,  that  we  meet 
with  in  entire  nations  and  races. 

One  of  the  most  difficult  of  the  letters  is  the  r.     Our  cliiltTren, 

[as  a  rule,  do  not  learn  to  pronounce  r  and  sch  until  afti-r  tliey 

lave  acquired  all  the  other  letters.   The  Incroyables,  who  assumed 

in  air  of  satiety  and  gave  tliemseh'es  up  to  a  life  of  womanish 

Lidleness,   discarded   the  r  completely,   and  even  to-day  we  fre- 

[qnently  see  blase  and  affected  individuals  do  the  same  thing. 

KThe  Incroyables  said  Bodeaux  instead  uf  Bordi'aux,  just  as  the 

Tl>arms(!idti>rs    sa3'  t>amstadt,    and    many    Berliners    say   Keel 

instead  of  Kerl,  indicating  the  r  only  by  a  sliglit  prolongation  of 

khe  preceding  vowel.     Demosthenes,   who  has  been  accused  of 

Buffering  from  every  possible  impediment  of  articulation,  per- 

ha])S\vith  a  view  to  utilize  liim  as  a  brilliant  example  of  plionetic 

energy  for  the  encouragenn^nt  of  stannneiers  and  stutteieis,  was, 

[according  to  Cicero,  nnabh^  to  })ronounce  the  r.     It  lias  been 

)roposed  to  call  the  inability'  to  articulate  Jhe  r,  Chinoanismus, 

[because  the  Chinese  have  no  r  in  their  language. 

The  blend itir;  of  sounds;  may  involve  th*^  rowels  as  well  as  the 
■msonants.     Tlie  blending  of  vowels  is  observed  in  many  per- 
[fions  wijo  pronounce  i  almost  like  e,  and  n  almost  like  o,    Scliar- 
tenineiiT,  in  las  edifying  sung  of  "Ilelfer  Brehm,"  rhymes  like  a 
thorough  Swabian,  as  the  following  lines  will  show  : 


*'Er  studirt  das  Testomcnt 
Uod  wassonst  fftr  ROdipr  sind." 


'He  makes  Menschen  rhyme  to  wiiuschen,  and  Mond  to  rund, 
without  the  slightest  Iresitation.  As  instances  of  the  blending  of 
constmants,  we  may  mention  the  case  of  the  Franronian,  who 
pronounces  Ihe  words  "  Brod  backen''  in  such  a  way  that  Ave 
are  unable  to  determine  whether  he  says  "  backen  "  or  "  packen ; " 
also  the  case  of  the  child,  who  pronounces  the  word  "komra" 
half  as  "komm"  and  half  as  "t-]i-omm." 

Schmalz  proposed  to  de-siguate  ihe  interchange  of  towels  and 
diphthongs  by  the  term  '■'■  Phoneentallaxis,^^  and  the  inter- 
change (f  consonants  by  the  terra  *■'■  i^gmpJinnallaxis.'''  These 
monstrous  words  may  perhaps  be  made  useful  in  measuring  the 
amount  of  syllabic  co-ordinating  power  possessed  by  literati^ 
vol-  XIV. -«4 


l—l-^tii'  bry.oic  ix  Tii*  caTK-x^-cj.     Mult  arv  isrxrt^  u>  jk 


•■i:i  *c»:<uil  •mTTnr&.    2x  ^-cnc  a^'S.  u.  *rK*;«ui;  m^as-  ■air 


-1  ~^-:;i:-L  ijiil  rxT'.'aj  ;c  t'Erriur  ix  F.Tu.~^*a^     T5>*rv^  a 
r— .•T.-nir    "Utrr  Vtiu-l  r — Lx  txxii.;,irr  .'if  »xi:i  »  f  .Tzmi  ix 

•iri.Ti:. — ^::t-  l.iursi-  r  i.ifi  :."itr  r"i.m.ra^  r      It  ijjr  ±Lz:r.c 
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b.  By  pararhotacismus  we  understand  the  employment  of 
other  sounds  instead  of  r, 

a.  PiTsons  wlio  are  laborint:  under  this  defect,  most  frequently 
Bet  in  motion  only  the  sides  of  tlie  tongu^^  instead  of  the  entire  tip, 
and  bring  forth  an  1  instead  of  an  r.  They  pronounce  the  word 
"Christus"  like  the  Chinese,  ;ind  like  ehiidn-n  siiy  "blak-n'' 
instead  of  "braten,"  and  "gloris*'  instead  of  "gross."  Alcibi- 
ades  took  pleasure  in  this  form  of  defective  utterance,  and  usi-d 
the  word  "colax,"  flatterer,  when  he  wislied  to  say  "corax,"'  raven. 

^.  Others  do  not  allow  the  tongue  to  vibrate  at  all,  and  move 
only  the  lips,  so  that  r  sounds  like  w  ;  instead  of  '"gross,  braun," 
thej'  say  "gwoss,  bwaun." 

7.  MIln3^  instead  of  making  the  tip  of  the  tongue  vibrate, 
only  strike  it  twice  against  tlie  superior  incisors,  and  convert  the 
t  almost  into  two  t's  (Procliaska '). 

h.  Others,  again,  endeavor  to  produce  the  r-sound  in  the  pos- 
terior part  of  the  mouth,  but  succeed  as  poorly  with  the  guttural 
as  with  the  lingual  r,  and  replace  it  by  g  or  even  by  tin*  naso- 
guttural  ng.  The  ng  seems  to  be  used  particularly  in  Friince. 
The  peojile  then  say  "gagnement"  instead  of  "raremcnt,"  and 
"Figango"  instead  of  "Figaro"  (Fournier). 

€.  In  some,  finally,  the  r  is  preceded  by  an  unpleasant  hissing 
sound,  like  s  or  ds,  which  is  due  to  the  vibrating  tip  of  the 
tongue  being  pushed  too  far  forward,  perhaps  as  far  as  between 
the  teeth.  They  say,  ex.  <jr.y  "zraison"  instead  of  "raisoii" 
(Fournier), 

It  is  difficult  to  cure  burring  when  it  has  existed  from  child- 
hood. The  patient  must  first  be  taught  to  apply  the  tip  of  the 
tongue  properly  to  the  teeth  and  the  palate,  and  to  drive  a  strong 
Btreain  of  air  against  it,  so  as  to  produce  a  purring  vibration  of 
the  organ,  Tiiis  purring-sound  must  then  be  rondiined  metho<l- 
ically  at  first  with  vowels,  so  as  to  forni  syllables  and  woi-ds 
(Rede,  Rabe,  etc.),  and  later  with  consonants  and  vowels,  as,  for 
instance,  in  the  word  "F.  .  .  rrr.  .  .eiheit."  The  patient  should 
then  be  gradually  advanced  to  the  most  difficult  words,  ex.  gr.^ 
"  VVrangel,"  Strumpf  (Coon '). 

'  PhyBiologie,  §  S31. 

•  FournUr  has  described  a  peculiar  jjlan  of  treatment  for  tbotacisin,  whict  was  i»- 
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Pararhotacismus  is  due  sometimes  to  a  deficient  Tnobility  of 
the  tip  of  tlie  tongue,  dependent  on  sliortnes.s  uf  tlie  /rttnum 
UngiuE,  Th«  treatment  must  then  bo  surgical  in  the  commence- 
ment, and  afterwards  dialectic.  Klencku's  opinion,  tliat  the 
defect  may  also  be  due  to  an  habitual  spasm  of  the  genioglossi, 
or  of  other  niuseles  supplied  by  the  hypoglossal  nerves,'  which 
may  necessitate  myotomy,  has  not  been  corroborated. 

Fur  the  relief  (if  that  form  of  pararhotacism  in  which  an  sor 
a  ds  is  placed  before  the  r,  Colombat  recommended  a  special 
instrutnent,  called  the  "''  rtfoulf-lajigue.''^  This  waa  simply  au 
ivory  plate,  which  was  placed  under  the  tougiie  and  fastcutxl  to 
the  lower  incisors  by  booklets. 

2.  Lamhdaeismus  and  paralamhdacismus.  Defective  pro- 
nunciation of  1. 

Tliere  are  persona  who  find  as  much  difficulty  in  pronouncing 
llic  1  as  the  r.  and  who,  instead  of  it,  use  d,  t,  s,  j,  n  or  ni; 
(Klriicke,  Amiuau),  Others,  like  the  Japanese,  us*.»  r  instead  o( 
],  and  sa}',  for  instance,  "Horrand"  for  '^Holland."  A  hunter, 
"wlio  pronounced  1  like  n,  was  vexed  with  his  terrier  because  he 
•would  not  draw  a  badger  ;  but,  instead  of  the  word  ''schlupfen," 
to  slip  into  the  hole,  he  used  the  word  "schnupfen,"  t«)  take 
snulT.  The  same  man  wished  to  say  "Lill's  Luise  1st  verliebt 
bis  in  den  Hals,'*  and  did  it  with  the  words,  "Ninn's  Nnise  ist 
veiuiebt  bis  in  den  Hans." 

In  some  of  the  .Vlleraannic  districts  the  sharp  1  after  vowds 
is  pronounced  like  au  1  'inouiUe  or  soft  j  ;  "Oel,"  for  instance,  is 
pronounced  *'Oej/'  In  other  districts  the  1  is  pronounced  like 
ow  or  uw,  thus  "Oeow,"  instead  of  "Oel"  (Schulthess). 

3.  Sigmaiismus  and  Paranigmaiismus. — Under  this  hfadtng 
are  classed  the  defects  that  are  observed  in  the  pronanciation  of 
S  and  sch,  the  S-  and  sch-stamineriug. 

a.  The  s  may  be  pronounced  with  unpleasant  sharpness.  Tbe 
French  call  this  ^'^  sessei/emeiU.^^    It  often  acquires  an  nnpleasant 


rented  by  the  celebrated  Talma.     Kleneke  8tatQ|  that  in  hia  ftxperimce  it  has  alwaji 
proveii  harmful.      Cwn  hna  dpscribed  it  in  detail  in  another  place. 

'  TBANSL.%TOn'a  Ndte. — The  author  uses  the  words  "  gcniog'loMi  oder  hypoglossi,"' 
but  DB  there  are  no  mux-cleH  called  tbe  Lypog^losai,  tbe  above  aeema  to  be  the  only  waj 
ia  which  they  can  be  tranalated. 
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hissing  character  after  the  loss  of  teeth,  unless  the  patient  is  able, 
when  articuhttitig  the-  letter,  to  t<top  up  tlie  ojjening  with  hi3 
tongue,  so  as  to  present  a  properly  formed  uir-fiuuil  between  the 
dorsum  of  th«  tongue  and  the  incisor-teeth.'  Wlien  lie  cannot  do 
this,  the  air  is  driven  through  the  openings  with  a  hissing  noise, 
and  frequently  tlie  saliva  is  at  the  sante  time  spirted  out. 

b.  Many  pronounce  tlie  s  like  the  English  tli.  This  is  effected 
by  pushing  the  tip  of  the  tongue  forward  between  the  teeth, 
until  it  touches  the  uuder-lip,  and  at  the  same  time  not  opening 
the  jaws  sufficiently.  This  cfnistitutes  the  lisputg  or  hhvsitas  of 
dandies,  but  it  is  also  met  with  as  a  defect  which  has  persisted 
from  the  time  of  childhood. 

V.  Others  alter  the  s  into  a  rustling  sch  or  a  sharp  f,  by 
enlarging  tlie  air-canal  between  th.-  lips  in  the  shape  of  a  funnel, 
instead  of  nai-rowing  it.  They  say  *•' Joschef,*'  or  '^Jofef," 
instead  of  "Josef." 

d.  Others,  again,  pronounce  the  aspirated  sch  or  the  j  of  the 
French  like  a  silent  sch,  or  even  both  the  aspirated  and  silent 
sch  only  like  a  silent  s  ;  they  say,  for  example,  "swer"  instead 
of  "schwer,''  just  as  children,  Danes,  and  many  Low  Germans 
do.  The  Westphalians,  as  is  well  known,  pronounce  sch  like 
sk ;  instead  of  "■Srhinkenschnitte "  and  "heischen,"  they 
say  "Skiukenskuitte"  and  "  heisken."  —  Many  pronounce  z 
like  8. 

e.  Finally,  according  to  Coon,  many  persons,  when  they 
attempt  to  utter  the  sch-souud,  bring  the  tougue  into  the  ])osi- 
tion  for  the  1-sound,  but  at  the  same  time  expel  the  air  without 
setting  it  into  vibration,  as  if  they  wished  to  pronounce  sch.  A 
rustling,  rattling  sound  is  thereby  productd,  that  bears  no  resem- 
blance either  to  sch  or  to  s.  In  Austria,  this  defect  of  speech  is 
called  "ein  Holzel  im  Mund  haben"  (to  have  a  bit  of  wood 
in  the  mouth).  The  distortion  of  the  sjieech  is  still  more  glaring 
when  such  persons  expel  the  air  through  the  nose  instead  of 
through  the  narrowed  oral  canal.  This  leads  to  the  production  of 
a  sound  similar  to  the  softened  French  gn.  Instead  of:  *'  Ilast 
du  schon  die  schone  Schwester  deines  Schulera  geseheuT'  they 
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would  ask:  "Hast  du  gnon  die  gacine  Gnwester  deines  Gnulers 
gesehen  ? '' 

When  this  impairment  of  speech  is  due  to  the  abst>nc«?  of 
teeth,  its  curativ«  titatment  requires  the  intervention  of  tii« 
dentist.  When  the  teeth  are  perfect,  CotMi  assert*  that  it  is  ordi- 
narily only  necessary  to  show  the  patients  the  proper  position  of 
the  tongue,  and  to  make  them  devote  a  few  da\'S  to  assiduous 
prdctiriiug.  Great  persistence  and  ]»ati  jnce  are  only  required  iu 
euiiibuting  tlie  defects  described  under  "e."  First  of  all,  he 
makes  the  patient  practise  the  ch-sound  for  a  few  days.  To  do 
tliis,  the  ]ujsterior  part  of  the  tongue  must  be  placed  in  the  cli- 
])Ositioti,  and  the  sound  uttered  several  times  in  succession. 
The  patient  is  then  made  to  pronounce  ch  and  silent  s  alteruaielj 
and  in  mpid  succession.  Finally,  he  mast  learn  by  practice  to 
hold  the  tongue  in  this  double  position,  and  to  force  the  air 
rapidly  over  the  two  narrowed  points. 

4.  Gummacismus  and  ParagammacismVfS.  Guttural  stam- 
mering. 

There  are  persons  who  remain,  throughout  the  whole  of  life, 
unable  to  learn  the  letters  g  and  k,  and  who  substitute  for  them 
d  or  t.  In  the  case  of  a  Danish  nobleman  who  always  substituted 
t  for  k,  Amman  pressed  down  the  tongue  with  his  two  fingers,  so 
that  it  coukl  not  be  brought  into  contact  with  the  teeth,  and 
told  the  patient  to  pronounce  the  syllable  ka,  while  the  tongue 
was  hekl  in  that  position.  To  his  great  astonishment,  the  stam- 
merer found  himself  at  once  able  to  pronounce  the  hitherto 
imj)os.sible  letter. 

The  following  case  presents  a  comhination  of  guttural  siam- 
mermg  and  stuttering. 

A  wcak-miadcd  man,  who  was  about  forty  years  of  age,  was  able  to  prononnce 
all  the  letters  correctly,  except  g,  k,  and  x.  The  g  he  pronounced,  both  separate 
and  in  w^rds,  tike  d,  the  k  like  a  sharply  aspirated  t,  and  the  z  like  itz.  ITc  was 
occinionally  able  to  aiy  <^,  l)ut  nnvrir  k.  III.*  mmith  presented  nothing  abnoiT&aL, 
except  that  tho  velnin  p«l:itiniiin  hiinj;;  iinns»KiUy  low.  Some  few  words  which  con- 
tained yutturals  were  particularly  difficult  for  him,  and  the  attempt  to  utter  them 
would  make  him  stutter  and  bring  on  laryngeal  spasm.  "  Gurgel  "  and  "  delikat " 
are  examples  of  surh  words  ;  in  the-  former  the  difficulty  brjan  with  tiie  first  syl- 
lable, in  th«  latter  with  the  third,     People  often  made  sport  of  hij  mfirniity.    They 
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.would  give  him  money  to  induce  liim  to  pronounce  the  word  "  Dcliicatesscn- 
O.'scliilft,"  for  tlie  aiike  of  the  amuaeintiit  liia  usclusa  griaiuces  and  gesticulations 
Would  afford  them.  In  ordi;r  to  avoid  tiie  gultunil,  he  would,  like  children,  leave 
out  the  prefix  ge  before  the  past  jmrticiple;  instead,  for  instance,  of  "Der  ICaife  is 
gut  gewcaeu,"  he  would  say  "  Der  Tbiiffe  iat  dud  weseu." 

5.  Otlier  letters  besides  those  we  liave  just  enurapratetl  may 
also  constitute  stuiiibling-blopks  for  suintr  p*>rsoiis.  Amtiiaa  lulls 
us,  for  instance,  of  a  boy  who  had  a  veiy  short  under-lip  and  a 
retreating  chin,  and  was  unable  in  consequence  to  pronounce  the 
letti-r  f.  He  made  hitu  bring  the  upper-lip  and  under-teeth 
together,  and  the  £  was  then  produced  l>y  the  tirst  expiration. 

II.   We    turn   now  to   those    fmpfiiimenis   of   artfculnHoft 
tcJiich  depoid  on  gross  anatomical  defects  of  the  external  or- 
\gans  of  articulation^  viz,  to  meehaiueal  dyslalia. 

The  organic  defects  that  cause  this  dyslalia  may  be  conr/t^ai- 
tol  or  acquired.  Even  when  the  defects  are  very  considerable, 
intellig(^nt  ciiildren,  provided  they  are  not  sutFeriug  at  the  same 
^ time  from  congenital  a]>hasi:i,  make  energi*tic  efforts  to  speak, 
id  imitate,  to  the  best  of  their  ability,  the  sounds  and  words 
Ftised  by  those  about  them.'  It  is  often,  however,  impossible 
for  any  except  their  nearest  relatives  to  understand  wliat  is 
&ieant  by  tlie  scarcely  articulated  and  unintelligible  sounds  they 
utter.  This  intense  form  of  congenital  stammering  has  been 
named  IJottcntottisnms.  This  naiiie  was  adopted  in  consequence 
of  the  groundless  belief,  that  the  language  of  the  Hottentots  is 
B  confined  to  a  few  indistinct  sounds.  This  belief  was  discarded 
long  ago,  and  its  incorrectness  has  been  most  clear)}'  demon- 
strated by  the  recent  and  learned  investigations  of  Ajvpleyard 
(lS6(t)  and  Bleek  (1802).— We  will  here  describe  in  detail  a  case 
of  Hottentottisnt,  which  was  due  to  a  deformity  of  the  moutJi. 
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A  Bcvcn-ycftf-old  hoy,  of  sturdy  build  and  intelligcrit  appearance,  was  brought 
to  the  clinic  by  his  relatives,     He  heard  and  understood  well  wliat  was  said  by 

'  The  opinion  of  tbu  earlier  writers,  of  Ammnn,  Schidlhe**,  and  others,  that  children 
might  be  so  greatly  alamied  by  a  commeucini;  stuttering,  that  they  would  he  ever 
afterwards  deterred  from  any  further  attempts  to  speak  (Alalia  mentalis,  Merkcl),  still 
lades  confirmAtion.  At  all  eveuts.  the  children  would  not  be  so  easily  frightened  by 
Btammtring,  as  is  conclusively  shown  by  the  cose  that,  is  here  detailed. 
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those  aboul  bim,  and  made  great  efTorU  to  express  his  wishes;  no  oo«,  howvrs, 
could  undcotnnd  his  scarcely  articulated  soundu  and  words,  except  those  who 
by  long  familiarity  learned  to  divine  liii  nuianinjj;.  He  re|>cated  all  the  vo«cli>  tod 
consonunt!)  froiu  dlctatiuti.  but  uK>st  oi  them  were  unrecugiiizable.  He  artiniUttd 
the  Towels  b<«t,  but  combined  titem  all  witli  h  aud  gave  them  a  nasal  Jiiu>nariuo; 
hia  e  sounded  like  i.  All  uf  the  consonants  b,  c,  d,  t,  g  sounded  like  an  indiMinct, 
■apimted  e  or  i.  Uf  all  the  consonants,  U  was  ]>ronouuced  the  uto&t  perfectly;  f,  a, 
and  n  ulso  were  int^^'lligible.  lu  articulating  ni,  he  did  not  close  the  nioutli  coat- 
pluteJy,  liut  merely  laid  the  lower  lip  against  the  upper  row  of  teeth.  Kand) 
sounded  like  h-s-hn,  s  and  x  like  hu-hu. 

In  addition  to  his  faulty  articulation,  the  boy  could  only  chew  and  swalltnr 
very  sikiwly.  When  he  ate  soup,  some  of  it  would  flow  back  into  his  plate.  Tht 
saliva  dribbled  freely  from  his  mouth.  The  current  fmm  ten  dements  of  the  port- 
able i;ulvanic  battery  of  Stohrcr,  caused  strong  gulping  movcuienta  in  tbeinaaclet 
supjilied  by  the  liy|)0glos!)i. 

The  boy's  head  was  small  and  his  forehead  narrow.  The  circamfcrenre  of  lbs 
head  wa»  forty-six  ctni.  (I8,'«  in.),  the  lajH'  being  laid  over  the  nkiddle  r»f  ihe  froolil 
bone,  tho  convoxities  of  the  parietid  Iwnes,  and  the  upper  angle  of  the  occipiiil 
bone.  The  greatest  transverse  diameter  of  the  head  was  on  a  iev«l  with  tbetUK 
The  eyes  were  large,  and  the  iuterocular  apaec  seemed  remarkably  wide  in  prttjier- 
tion  to  the  narrow  forehead.  The  nose  and  month  presented  outfaing  ootimblj 
wrong  in  the  way  of  form.  IL-  suffered  from  chronic  <,in«l  and  nn^'^il  catarrh.  Tlw 
teeth  were  Hound  and  white,  and  had  indented  edges  and  slightly  fetriatid  lK.dicfc 
The  lower  teeth  projected  forward,  liut  nevertheless,  when  lliv  mouth  was  chtfrd, 
lay  entirely  behind  the  upper  teeth.  The  anterior  part  of  the  tcnigoe  was  «if  aoroMl 
siKP,  but  its  pusturior  part  was  much  tiiieker;  it  could  be  projected  in  a  !<tiai«kt 
line  one  to  two  ctm.  ticyond  the  under  row  of  teeth,  but  could  not,  as  was  ptoral 
by  numerous  trials,  be  moved  to  either  side  or  made  to  touch  the  pnUte.  Wbca 
its  tip  was  pushed  upward,  a  tense  frenulum  lingua'  was  found.  This  was  diri<li'<L 
The  hard  palate  was  remarkable  for  the  extreme  lieight  of  its  arch  ;  in  front,  in  lUt| 
region  of  the  foramina  incisii'n.  it  formed  a  deep  pit,  in  \tbieh  the  saliva  etillettril. 
The  ai>ft  palate  was  long  and  hung  low  down,  resting  on  the  dorsum  of  ihe  ton^r, 
the  uvula  pointing  backward  and  to  the  left. 

Aniinan  assr*rts  tlmt  he  saw  a  pirl  in  Harlem  who  was  unable 
to  articulate  a  sinpjli^  letter  with  the  «?xceptiou  of  t,  and  thut  Le 
taught  her  to  speak  ctu-rectly  in  three  months. 

We  will  now  consider  separntely  the  evil  conseqwfiices  tliat 
defects  of  the  fllJTrri-nf  parta  tc/iich  make  up  iJie  exlcrnnl  appni' 
aliia  of  ardculatioii-  have  on  tlie  ennnciatitin  of  sounds.  As  a 
preliriiinary,  however,  we  nni.st  devote  a  short  space  to  the  con- 
sideration of  the  office  of  the  larynx  in  the  articulation  of  letten. 

A.  Bi/slalia  laryngea. — The  larynx  is  essentially  the  ortfOH 
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^9t$ee,  but  it  Is  also  an  organ  of  articulation.  This  second 
"office  cannot  be  denied  to  it,  as  long  as  h  and  the  h-sounJs  in 
general — sacli,  for  instance,  as  tlie  hha  and  ain  of  tlie  Arabs — are 
retained  in  the  dilfereut  alphabets.  It  is  a  weU-known  fact,  that 
thg  h-sonnd  is  produced  by  the  air  rushing  through  the  widely 
opened  glottis.  On  the  other  hand,  the  old  controversy  over  tlie 
question  whether  the  vowels  are  produced  iu  the  larynx  or  in 
the  mouth,  has  been  decided  by  Helmholtz  in  the  following  man- 
ner :  the  vowels  are  special  tones  produced  in  the  oral  cavity, 
wluMi  it  is  put  in  certain  particular  positions  and  blown  upuu 
from  the  trachea,  and  the  vibrations  of  the  churdje  vocales  of  thy 
larynx  sei-ve  merely  to  attune  them  to  different  heights.  What 
we  call  a  vowel  is  consequently  the  clang-tint  of  the  voice,  which 
results  from  the  form  of  the  sound-waves  in  the  oral  cavity  that 
has  assumed  the  shape  peculiar  to  that  particuhir  vuwel. 

Czermak^  has  reported  a  very  instructive  observation,  which 
illustrates  well  what  has  just  been  said.  In  a  case  of  complete 
ohslntclioit  of  the.  tart/nx,  which  necessitated  laryngotomy  be]ow 
the  point  of  closure,  the  patient  could  not  produce  either  a  loud 
sound  or  a  Avhisper.  She  nevertheless  subsequently  recovered 
the  ability  to  speak,  although  she  could,  of  course,  only  utter 
voiceless  sounds.  She  spoke  in  o.  whisper,  producing  the  smuuls 
by  means  of  the  air  enclosed  in  the  pharyngeal  and  oral  cavities  ; 
practice  taught  her  how  to  condense  and  to  rarefy  this  air  in  the 
nui.st  skilful  manner.  She  produced  by  this  means  not  only 
consonants,  but  also  vowel-sounds,  which  possessed  very  dis- 
tinctly the  peculiar  characteristics  of  the  individual  vowels.  She 
was,  it  is  true,  unable  to  pronounce  tlie  vowels  separately,  but 
they  were  produced  in  the  current  of  articulutory  movements,  by 
the  consonantal  sounds  assuming  the  specific  characters  of  the 
vowels.  She  even  learned  to  replace  the  laryngeal  h  by  an  anal- 
ogous, feeble,  undecided  rubbing  sound,  which  she  produced  in 
the  posterior  region  of  articulation. 

The  larynx,  moreover,  as  the  vocal  organ,  is  of  radical  im- 
portance for  the  articulation,  since  the  production  of  the  media) 


'  Sitzangaber.  der  mBthenL-natiirw.  Kloose  der  k,   Aoademie  der  Wisaeufich.   Bd. 
XXXV. 
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and  of  the  sounded  consonants  in  general,  such  as  the  rcsonanti 
m,  n,  ng,  is  t'lTei-ted  with  its  assistance.  In  the  jiroduotioii  a( 
these  sounds  )jlu]uution  and  articulation  are  intimately  conibiue4i 
T!h>  patii'iit  of  Czi-rniak  could  not  fur  this  reason  differentiate | 
and  ]K  d  and  t,  g  and  k.  Siu'  only  succet-ded  in  producing  i\n 
media',  wIumi  she  managed  to  foree  a  somewhat  stronger  streatD 
of  ail"  from  without  inward  in  tlie  oral  cavity,  through  the  ocd 
eion  places  of  the  <*x]»l()sivaj.  The  nibbing  sounds  1  and  lingu 
r,  on  the  otli^r  liand.  w.oe  jironouncfd  distinctl3- ;  the  reso: 
m  was  usually  replaced  by  b,  and  n  by  d. 

It  is  to  be  rrgri'tti'd  that  C'/ermak  has  not  reported  wheffii 
or  not  he  sucifcdi'd  in  this  case,  in  the  attempt  to  sii]>i>ly  arti» 
ticially  to  the  nnd  organ  of  speech  the  two  things  which  wi^rg 
alone  wanting,  viz.,  air  and  voice.  Hi-  proposed  to  blow  botli 
air  and  sound  into  the  space  behind  the  tongue,  through  a  prop 
erly  curved,  thin  tube,  iu  which  a  sounding  apparatus  would 
be  insertetl.  We  will  merely  mention  the  fact,  that  Czerny'a 
ingenious  proposal  to  extirpate  a  useless  or  cancerous  lar^nXi 
and  replace  it  by  an  artificial  one,  has  recently  been  put  into  tx« 
ecution.  The  patients  who  have  been  operated  on  were  reall/ 
enabled,  by  the  introduction  of  an  artiticial  larynx,  to  speak  iQ 
a  high-pitchetl,  monotonous  voice,  resembling  a  trumpet  ia 
tone.'  It  must  be  stated,  however,  that  persons  from  whom  lh« 
larynx  was  removed  in  toio,  still  retained  the  power  to  sprtik 
intt'lligil>ly  in  a  whisper.  The  artiticial  larynx  merely  added 
voice  to  the  articulated  sounds. 


B.   Di/slalia  nasalis  et  palatina. 


4 


The  defects  of    articulation   that   are  caused  by    the  noM. 
remaining  open  when  it  should  be  closed,  and  closed  when  it 


'  Ctr.rng,  Versucho  iiber  Kehlkopf-Exstirpation.  Wiener  med.  WochenschriJt  tSTO. 
Nr.  27  n.  28.  —  G niwriibauer,  Lut^enbeck's  Arehiv.  Bd.  17.  S.  354.  rhidem.  1875. 
Bd.  4.  S.  2-2.—lifyfirr,  Ibidem,  Bd.  19.  S.  3:34. —For  the  o&se  of  a  ooiik.  wlia 
Buffered  from  an  oletruction  of  tlie  Inrfnx,  Sloerk  invented  on  Biiponitaa  that  jirered 
adequate  for  the  parpr>.se  (Anzeiger  der  k.  k.  GeaeUacfa.  der  A^^rzto  in  VMen.  1S75,  Xt. 
2lt).  He  attochol  one  end  of  *  T-tube  to  the  tracheal  ctnula.  and  the  other  to  aa 
india-rubber  tabe,  which  enclosed  a  reed-pipe.  Ilings  of  hard  rubber  were  inserted  in 
the  n-iUl  of  this  second  tube.  The  free  end  of  the  T-tube  permitted  free  inspixation, 
and  bjr  forced  expiration  a  sufiScicnt  amount  of  air  waa  made  to  pas  into  the  month. 
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lould  1>e  open,  may  be  classed  under  the  general  term  difshdia 
uaal/'s,   or,  shorter,   rhtnuhtlia.      Two   forms  may   he  distin- 
fuidUed,  an  ape/ift  and  a  tlaiis(t.     This  dysluliii  luisalis  is  geu- 
y,  but  not  always,  a  dyslalia  pidatiua. 
Rhinolalia  aperta. 
or  the  production  of  the  pure  vowels  and  of  all  the  ronso- 
lants,  with   the  exception  of  the  rt'soiianls  ni,  n  and  iig.  ihe 
lasal  cavity  must  be  closi'd  by  the  vtOunt  paluti.     For  tin*  pro- 
luction  of  the  resonants,  the  soft  palate  must  \\vav^  down,  and 
^eave  the  passajri'  into  the  nose  open.      When  this  passage  ia 
lonstantly  open,  the  voice  becomes  niutfled  and  snufflin<^,  and  (he 
?sonants  become  excessively  pronuuent,  while  the  explosivse 
rill  he  more  or  less  indistinct,  in  consequence  of  the  diversion 
Into  the  nose  of  a  portion  f»f  the  stream  of  air. 

This  open  rhinolalia,  witli  marked  snuffling,  is  most  fre- 
[uentl}''  met  with  as  a  consequence  of  dlphthtriiic  paralysis, 
rhich  is  notoriously  a  bilad-nil  ]>aralysis.  It  is  often  also  the 
?sult  of  syphilitit'  and  dipJdhcrilic  ulcerations,  and,  Jinally,  ia 
lot  unfrequently  due  to  congenilal  or  traumatic  fissures  of  ike 
vrd  and  soft  palates.  Unilateral  paralysis  of  the  soft  jjalate 
Iso  intt-rffres  with  !he  purity  cjf  the  articnhitirm. 

Jlruecke  '  studied  the  impairments  of  articnhition  in  a  person 

rhose  soft  palatti  had  been  destroyed  by  syphilis.     The  other 

>rgans  of  speech  w-ere  intact.     She  articulated  the  tenues  p,  t,  k, 

^distinctlj',  but  not  the  uiedifo  b,  d,  g,  bwaust-  the  narrowing  of 

I  the  glotlis,  in  the  jihonation  which  is  required  IVjv  the  jirtRluclion 
bf  the  mediae,  diminished  the  stream  of  air,  and  the  subsequent 
jttiversion  of  a  portion  of  the  stream  through  the  nose  left  too 
little  f(ir  the  production  of  the  explosive  sounds  at  the  ]>oints  of 
blosure  in  the  mouth.  The  vowels  did  not  have  as  nrarkedly 
pasal  a  character  as  they  would  have  in  the  case  <.>f  a  jierson 
■with  uninjured  but  hanging  velum,  which  would  allow  the  air 
Lto  pass  into  the  nose. 

^P      We  are  indebted  to  Langenbeck *  for  some  communications 
on  the  subject  of  the  defects  of  speech  wiiich  accompany  cleft 

*  fiitzangsber.  der  k.  Aottdemie  d.  Wissensoh.  18d8.  Bd.  £S.  S.  OS. 
♦Archir  f.   klia    Chinir„'ie.    1803.    Bd.    1.   S.    1-170.     According  to  KUneke  :Die 
itomngen,  etc.  S.  102;,  it  is  priucipallj-  ttie  letters  k  aud  ^  that  BuSac'in  casea  of  cleft 
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palate.      He  remarks  that   they  have  be^u   as  jet   but  little! 
studied,  and  are  of  a  complicated  nature  and  difficult  to  inves- 
tigate. 

Persons  with  eleft  palate  have  often,  on  account  of  tlieir  dis- 
agreeable speech,  eondemned  themselves  to  complete  silence?,  mak- 
ing use  of  oral  communication  only  when  it  was  absolutely  uq- 
avoidable.  When  the  defix-t  has  been  a<-quiivd,  the  suffering  of 
the  patient  is  cjften  increased  by  the  galling  feeling,  that  he  alons 
is  to  blame  for  the  cui-se.  When  the  cleft  has  been  acquired,  tli9 
speech  is  more  nasal,  snorting,  and  whistling  ;  when  congenital, 
it  is  predominantly  guttural,  but  it  is  equally  bad  and  uninfflli- 
gibl<A  in  both  cases.  The  articulation  of  the  consonants  is  mor* 
dtffi(Milt  than  that  of  the  vowels.  The  intensity  of  the  deformity 
of  speech  depends  less  on  the  extent,  than  on  the  sent  of  the  defect. 
Def'.M'ts  in  the  alveolar  ]n"oc<'SS,  even  when  they  occasion  exten- 
sive communication   with    the  nasal   cavity,  affect    the  sj>eech 


least.  In  cases  of  congenital  defect,  the  impaimnent  of  speech  ii 
mote  considerable  when  the  two  halves  of  the  palate  are  in  tb« 
hurixotital  jxisitiun,  than  in  the  rare  cases  in  which  they  ascend 
perpendicularly  towards  one  another.  Persons  who  are  jws- 
sessed  of  an  active  intellect,  learn  to  regulate  the  defective  forma- 
tion of  the  voice  and  articulation  much  better  than  those  wLo 
remain  undeveloped  intellectually.  In  consecpience  of  the  exten- 
sive s}>ace  which  is  phiced  at  the  disposal  of  the  tongue  in  ca3« 
of  congenital  cleft  palate,  the  movements  of  that  organ  become 
excessive,  and  it  rolls  abf)ut  unnecessarily  in  spesiking.  It  may 
undergo  hypertrophy  and  attafn  colossjil  dimensions.  In  a  rase 
of  F(*rgusson's,  it  sliut  off  completely  the  pharyngeal  cavity 
from  the  choana?.  When  the  cleft  involves  the  entire  jaw,  thd 
functions  of  the  lips  and  teeth  are  also  imperfectly  performed. 

As  a  rule,  the  (»peraf ions  of  uranoplasff/  and  strrphylorraphil 
only  partiall  V  relieve  the  defects  of  speech.  These  do  not  usually 
disappear  completely,  even  when  the  operation  has  bt?en  per- 
formed in  childliood,  and  years  have  been  devoted  to  methodical 

palate.  Kn,  ke,  ki  are  nlways  Hounded  liko  ha.  he,  hi ;  kle  and  kre  like  tie  mnA  tre.  A 
man  with  cleft  palate  addroKsed  Kleucke  as  "  Tlenhe."  The  same  author  stetes  tltat 
when  there  i«  an  opening  in  the  btu^l  palate,  the  Letters  b,  p,  d,  t,  s,  T,  ve  accompuued 
by  a  hiaBiDg  noise. 
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contented,  wlit; 


I  succeed 


tongite 


I 


practice  (Passavant).     We  must 
in  bringing  about  an  improvement. 

Tlie  causes  of  lliis  want  of  success  are  various.  Tin 
■feels  shackled  in  tlie  diminished  sj>ace  at  itsdisjiosal.  The  most 
Influential  cause,  however,  is  the  shortness,  liaidness,  and  stiff- 
ness of  the  cicatricial,  and  often  persistently  infiltrated,  velum 
palati.  These  conditions  interfere  with  its  niovenieuts,  and  pre- 
vent the  closure  of  tlie  nares.  Its  muscles  often  take  a  long 
time  to  recover,  and  to  regain  the  necessary  power  and  ease  of 
contmction.  Stilt,  Langenbeek  lias  several  times  known  the 
Bpeecli  to  become  normal  in  the  course  of  a  year,  or  eveji  less, 
particularly  when  the  patients  were  intelligent  and  practised 
faiihfully.  When  the  defect  was  acquired,  the  results  were,  in 
general,  more  favorable. 

Passavant  tliought  that  better  results  would  be  obtained  by 
partially  uniting  the  velum  palati  to  the  posteHor  wall  of  the 
pharynx ',  his  expectations,  however,  have  not  proved  well 
founded. 

Billroth'  holds  that  the  cause  of  the  failure  is  to  be  sought  in 
the  defective  condition  of  the  uppermost  part  of  the  constrictor 
pharyngis,  which,  lilve  a  sphincter,  should  facilitate  thi'  apposi- 
tion of  the  velum  ]»alati  to  the  posterior  pharyngeal  wall. 

Within  the  last  few  years,  American  dentists,  and  after  them 
Preterre  in  Paris,  and  Suersen  in  Berlin,  have  constructed  excel- 
lent ohtvra(i)rs,  which  often  completely  remove  the  defect  of 
speech,  especially  when  it  is  acquired.  This  joro/Acs/jy  has,  to  a 
certain  extent,  replaced  uiunoplasty.  The  obturators,  however, 
cannot  always  be  tolt.*rated.  They  sometimes  produce  inllanima- 
tory  irritation,  and  evi-n  inci-ease  the  d<-fect.  Tliey  are,  more- 
over, veiy  dear,  and  must  be  ivnewed  from  time  to  time.' 

A  cleft  of  the  uvula  alone  does  not  exert  any  influence  on  the 
'epeech.  In  amputation  of  the  uvula,  the  levator  should  not  be 
shortened,  unless  there  should  be  a  special  indication  for  it,  as 
the  singing  voice  might  be  thereby  impaired  (Duncan  (xibb^). 


■Ohinit^.  Klinik.    ISflO-fl?.    8.  150. 

'Schmidt's  Jo.lirb.  1868.  Bd.  CXLI.  S.  135.— Vothandlimgen  des dentschen  Chirar- 

iCongressCT  in  Berlin.    1875.    S.  34-80. 

*  Lancet,  1872.  Feb.  6th. 
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2.   Rhinolalia  rlansa. 

When  tli«i  ontmnoe  of  air  into  the  choanw  during  spoakingU 
pn^ventc'd  by  liypurtrophied  tonsils,  adhesion  of  the  vvlani  palati 
to  the  ]>haryngi'al  wall,  ]»olyiii,  or  similar  causfs,  or  when  theck>- 
aiiie  tlu!iusL-lves  an^  ol^siructed  b}-  inflammatory  swelling,  mnca?. 
polypi,  foreign  IhkUj'S,  etc.,  thrt  so-called  obHrricied  mouth- 
tune  is  prodiu-cd.  The  vwial  clang-tints  become  muffled,  and  tb" 
articulation  of  tln^  nasal  sounds  sufftTS  to  a  varying  extent,  in 
propoitiiiu  to  the  di'ijrv»»  uiul  tin;  location  of  the  obstruction. 

Czerniak  '  t-xamined  a  girl  fourteen  y».*ars  of  age^  in  whom  tli>' 
rehim  pnlafi  Jtad  hcrome  adhrrent  to  f he  posterior  pTtarj/ugtttl 
wall.  The  v<'liinu  howt-ver,  could  still  l>e  made  tense  or  relaxed, 
be  arched  or  llatlened  at  will.  Stninge  to  say,  tlie  girl  was  ab!'.* 
to  pronounce  sounds  tliat  bore  a  striking  resemblance  to  the 
resonants — tlie  so-called  Purkinje's  puffing  sounds.  She  forcetl 
as  much  air  as  possible  through  the  phouating  glottis  into  tht? 
closed  oral  cavity,  and  then  removed  the  obstruction  with  as  lit- 
tle sound  as  possible.  She  pronounciKi  the  vowels  a,  e,  o,  u,  dis- 
tiuctly,  and  also  /,  wlien  it  occurred  in  the  course  of  speech: 
alone,  it  was  sounded  like  a  crushed  e.  The  r  was  fomiiMl  hv 
the  tip  of  the  tongue. 


d^ 


C.  Df/slalia  linrpinlis. 

1.  It  is  a  remarkable  fact,  that  r>erp  extensive  congenital 
acquired  d^'ects  of  the  tongue  ma)'  e.xist  without  preventing 
speech,  or  even  without  rendering  it  unintelligible. 

Louis,'  on  one  occasion,  when  describing  a  deformed  tongup. 
which  consisted  merely  of  two  nodules  moved  by  rudinieutarv 
muscles,  laid  great  stress  on  the  fact  that  the  speech  is  It's? 
afTected  than  the  mastication  and  deglutition,  in  cases  of  con- 
genital stunting  or  acquired  mutilation  of  the  tongue. 

A  few  years  ago  a  small  bonk  appeared  which  was  written  by 
an  Enrjiishman,  Edw.  Twisleton,' and  was  devoted  to  a  delail^ 
investigatirm  of  this  remarkable  fact.  The  work  was  written  as 
an  answer  to  the  opinion  expressed  by  the  learned  conveit.  Dr. 

'  SitEungsber.  d.  Wiener  Academie.    18(18.    Xa  8.   S.  173-177. 

•Mem.  de  I'ncad.  de  chir.  Paris,  17T4    T.  V.  p.  486. 

*  The  Tongme  not  EssentUl  to  Speech.    London,  1873.   8.   S32.  8. 
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Newman,  that  miracles  -were  performed  in  the  post-apostolic 
period,  mid  happen  even  at  the  present  day.  One  uf  tlie  most 
notorious  of  those  nnracles  was  the  recovery  of  speech  by  I  he  so- 
called  African  Coiif<'ssor,  wliose  tongue  was  cut  off  at  Tijiasa, 
A.D.  484,  at  the  command  of  the  heretical  vandal,  lluneric. 
Twisleton  shows  that  it  is  not  necessarj'  to  assume  a  miracle  in 
ordei'  to  acconnt  for  tlie  Confessor's  recovery  of  speech.  He 
adduces  a  number  of  well-authenttcated  facts,  from  botji  ancient 
and  modern  times,  which  prove  beyond  pussibilitj  of  doubt,  that 
ereit  after  as  mnvk  as  tico-ihirds  uf  the  lonrjue  has  bent  cnt  r/JT, 
the  mutilated  per  so  II  can  gradually  reyaiit  the  power  of  hddlt- 
gthle  speech  by  means  of  properly  directed  practice.  A  man 
named  Rawlinson,  whose  tongue  Nunneley  removed  with  the 
ecrasenr  on  a  line  with  the  anterior  pillars  of  the  fauces,  was 
a])le  to  speak  very  intelligibly  at  the  end  of  six  months.  He  wa.s 
etibjected  to  a  careful  examination  by  Ch.  Lyell  and  Iluxh-y. 
The  only  letters  he  could  not  pronounce  were  d,  t  and  I.  Ho 
was  consequently  unable  to  pronounce  the  name  of  his  native 
place,  Leeds.  T  and  d  sounded  likey,  p,  n^  or  s7^,■  the  sounds 
r,  s  and  sch  were  also  impaired  ;  k  and  g  at  the  commencement 
of  words  were  pronounced  well,  bnt  at  the  end  of  words  the  g 
sounded  like  the  German  ch  (bich  for  big).  Paget's  experience 
accords  with  this  case.  He  has  seen  the  power  of  intelligible  speech 
retain  after  six  operations  of  so-called  total  extirpation  of  the 
tongue.  The  only  sounds  that  the  convalescents  i-ould  not  pro- 
nounce were  d,  i  and  thy  but  this  did  not  make  their  speech  at 
all  unintelligible.  Otto  Weber'  states,  that  he  has  repeatedly 
found  the  patients  able  to  speak  remarkably  well  a  short  time 
after  the  opei:iiion  of  extirpation  of  the  tongue,  the  guttural 
letters  alone  being  indistinct. 

We  recogniue  in  this  ability  to  accommodate  the  tongne  to  its 
altered  circumstances,  and  to  employ  it  successfully  for  the  pur- 
pose of  speaking,  even  after  it  has  been  reduced  in  size  b}'  more 
than  half,  one  of  the  greatest  of  the  many  miracles  of  nature  that 
we  meet  in  the  mechanism  of  sjiHech. 

'  PiVirt  n.  Billroth,    AUg.  n.  Bpec.  Chimrgie.    Bd.   111.    1.   S.  316,     Compare  olao 
Mai»onueute,  Oaz.  des  Hup.   Nu.  125.    1633. 
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2.  Congenilal  and  acquired  hypertrophy  qf  iJie  tongue  some- 
times renders  speech  impossible,  and  sometimes  merely  causes 
Btauiraering.  Operaiive  irealvieiU  may  prove  nseful  in  these 
cases.  Surgical  measures  are  also  indicated  when  the /reuulum 
is  very  short  and  firm,  wlieu  the  lotujut^  isfasttiiedbi/adhfsiont 
to  the  wall  of  the  vioulh,  when  tumors  of  the  tongne,  jaw-hona, 
lips  or  cJieeks  are  present,  w?ien  the  jaw  is  fixed  by  cicatricial 
contractions,  lolien  there  is  ?nnscuiar  contracture  or  anchylosis, 
and  for  y){\\i'V  mechanical  impediments  to  the  free  movement  of 
the  undrr-jaw  and  tlie  tongue. 

Kleiicke  states,  that  dryness  of  the  oral  cavity  and  lips  is  also 
a  frequent  cause  of  stamiucrlng.  This  can  hardly  prove  detri- 
mental in  any  other  way  than  by  impeding  the  movements  of 
the  tongue  and  lips.  To  counteract  it  he  recommends  the  chew- 
ing uf  the  radix  pyrethri. 

The  remarkable  facility  with  which  some  persons  are  able  to 
draw  the  towjue,  especially  after  the  division  of  the  freuulum. 
backward  irdo  the  pJiaryngeal  cavity,  to  such  a  d^ptJi  that  it 
looks  as  if  it  had  been  shortened  by  excision^  is  worthy  of 
mention  here.  Impostors  have  repeatedly  made  use  of  this  man- 
(Huvre  to  excite  pity;  tliey  represent  themselves  as  dumb,  and 
State  in  writing  that  the  tongue  ha~s  been  cut  out.  One  of  these 
impostors,  wlu;  was  e.xa mined  by  Dr.  Kieme',  asserted  that  his 
tongue  liiid  been  cut  out  I>y  a  hostile  soldier  in  the  battle  of 
Lei])zig.  Another,  who,  as  we  have  been  credibly  informed,  suc- 
ceeded in  deceiving  a  celebrated  anatomist,  asserted  that  he  had 
been  mutihited  by  the  hand  of  an  Arab,  while  serving  in  the 
Fui'i'ign  Legion  in  Algiers.  ^i 

I).  Dyslalia  dentnlls.  ^B 

Al>sence  qf  the  teeth  and  a  faulty  position  of  the  denial  rom 
prevent  the  correct  articulation  particularly  of  s,  sch,  f,  n,  aad 
the  English  th ;  t,  i.  and  u  also  are  not  clearly  enunciated.*  A 
properly  constructed  si't  of  fal^rie  teeth  will  correct  the  impedi- 
ment caused  by  loss  of  the  teeth,  as  soon  as  the  wearer  has  ac- 
customed himself  to  its  use. 


'  Mfiianrr,  Tanbsttiinmhfjit.  etc.  Leip«ijr  u,  Heidelberg,  1856.    8,  205, 
*MerkH,  Physiclo^ic  der  mcQaobJiohen  Sprndie.  8.  408. 
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When  the  teeth  are  held  Om  dose  tofjether^  the  vowels  and 
labial  consonants  suffer.  A  small  clanij)  to  bi?  attached  to  a 
convenient  tooth,  has  been  recommended  as  a  means  of  treatment 
(Krug,  Klencke). 

E.  Dyslalia  labkdfs. 

Of  the  labial  defects  which  interfere  with  the  articnlation  of 
[the  letters  b,  d,  p,  w,  m,  and  wliich  are  amenable  to  opei-atiou, 
the  most  important  la  hare-lip. 


CHAPTER    XXXVI. 

Deaf-Mutism  and  tbe  Education  of  Deaf- Mutes. 

It  is  not  our  intention  to  discuss  deaf -mutism  from  an  otiatric 
standpoint.  Congenital  deafness,  or  the  form  acquired  during 
infancy,  only  interests  us  in  so  far  as  it  leads  to  dumbness.' 

We  will  state,  first  of  all,  that  deaf-mutes  are  7ml  necessarily 
perfectly  deaf  as  the  word  would  seem  to  indicate.  We  find 
among  them  besides  persons  who  have  lost  entirely  the  s^^nse  of 
liearing,  a  few  also  who  are  still  able  to  hear  and  understand 
loud  calling  and  speaking  that  is  carried  on  behind  their  backs. 
Erhard'  assures  us,  that  many  heard  the  tuning-fork  when 
placed  on  the  head,  and  that  a  deaf  and  dumb  woodcutter,  in 
whom  the  conduction  through  the  bones  of  the  head  was  very 
perfect,  even  heard  a  repealing  watch  at  a  distance  of  41  inches. 
Nagel'  examiund  72  deaf-mnt<'s  between  the  ages  of  7  and  17 
3'ears,  and  found  among  tliem  six  who  could  clearly  distinguish 
words  spoken  loudly  into  the  ear,  and  whistling  and  other  noises 
produced  behind  their  backs.  lu  19  of  the  cases  every  trace  of 
the  sense  of  hearing  was  lost.  It  is  evident,  then,  that  complete 
deafness  is  not  necessary  for  the  production  of  deaf- mutism, 
<ind  that  a  high  grade  of  hardness  of  hearing  during  childhood 


'  The  Utermtnre  of  deaf-mntfsm  has  been  thomngrhly  oompiled  np  to  the  .rear  18SS, 
*qr  B.  L.  Meitmer,  Taubstmnmheit  ami  TaulmtummenbiJilung.   Leipzig,  1850. 
'  PationeUe  Otiatrik.  Eriangen,  1850.  S.  370. 
*  Monatracbr.  f.  Ohrenheilkunde.  1868.  No.  2. 
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tistics  having  reference  to  this  point  are  very  contradictory.  In 
Belgium,  in  the  year  1815,  the  deafness  was  congenital  in  1,376  of 
the  cases,  and  acquired  in  370  ;  in  Ireland,  in  the  year  1851,  it  was 
congenital  in  3,534  cases,  and  acquired  in  41U.  lu  Bavaria,  in  the 
year  1868,  there  were  2,362  deaf-mutes,  four-fifths  of  whom  had 
been  born  deaf ;  6  per  cent,  of  the  remaining  fiftli  had  become 
deaf  after  five  years  of  age.  On  tlie  other  hand,  Itetween  the  years 
18o0-53  in  France,  693  children  were  born  deaf,  while  1,092  be- 
came deaf  after  birth.  In  the  Berlin  asylum,  in  the  year  1871, 
there  were  162  deaf-mutes,  of  whom  G'J  had  bni-n  deaf  from  birth 
and  79  had  become  deaf  after  birth  ;  of  the  four  remaining  cases, 
nothing  definite  could  be  learned.^ 

The  dissections  of  Hyrtl,  Bochdalek  and  other  excellent 
anatomists,  prove  that  imperfect  developvienl  of  the  miditort/  or- 
gans must  be  classed  among  the  anatomical  causes  of  congenital 
deaf-mutism.  It  is  certain,  however,  that  in  intra-uterine  as  well 
as  in  extra-uterine  life,  the  causes  which  most  frequently  abolish 
the  functions  of  the  auditory  nerves,  are  injiamnudory  processes 
in  the  cavuin  tympaai  mid  the  internal  ear.  Sevei-al  times 
nothing  has  been  found  except  thickeningoftheepcndymaofthe 
fossa  rhomboidea} 

The  careful  examinations  which  Nagel,  Roosa  andBeard,^and 
others  made  of  large  numbers  of  deaf-mutes,  revealed  in  the  great 
majority  of  the  cases  chronic  amygdalitis  and  pharyngitis,  per- 
foration and  destruction  of  the  membmna  tympani  with  loss  of 
the  hamnuT  and  anvil,  otorrhcea,  growths  in  the  middle  ear, 
or  a  depressed  merabrana  tympani  and  great  narrowness  of 
the  external  auditory  canal. 

GiblV  asserts  that  by  means  of  the  laryngoscope  he  discovered 
an  absence  of  the  vocal  cords  in  two  deaf  and  dumb  married 


¥ 


'  Compare  Boudin,  Dftngrera  dea  anions  conaaiigiuas.  IL  aerie.  Aonal.  d'hygidne 
pabL  T.  XVII.  Falk,  Zur  Ststiatik  der  Taubstumiaen.  Arch.  f.  Psjcbiatrie.  Bd.  Ill 
S.  407.  Conf.  Fr.  Majer.  Henke's  Zeitschr.  1804.  H.  3  (Statustik  der  T.iubstummen 
and  Bliodeu  in  Bayem). 

^U.  Meyer,   Virchow's  Arch.    1858.   Bd.  II.   8.551.      VolMini,  Ibidem,   1803.  Bd. 
XXVn.   S.  171.     Fall;  loc.  cit.    S.  418. 

^  American  Journal.  April,  1807.   Canstatt's  Jahre«b.  f.  1867. 

'  Med.  Times  and  Gazette.   No.  15,  IStii. 
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people.  No  oTiP  else,  however,  Las  met  with  any  analogutia 
cases,  although  Priii/.,'  Labua*  and  others  have  undertaken  nu- 
merous laryngoscopic  examinations  with  this  view.  Priuz  dot- s 
not  even  admit  the  often  quoted  opinion  of  Mansfeld'  of  Bruns- 
wifk,  that  tJie  larynx  and  ]ialate  are  very  frequently  found  mis- 
shapen. He  examined,  it  is  true,  young  deaf-mutes  from  8  to 
14  years  of  age,  who  had  undergone  a  course  of  instruction, 
while  among  those  examined  by  Mansfeld  there  were  older  antl 
entirely  uuiustructwl  subjects.  It  is  altogether  probable  tlia[ 
the  narrowness  and  smallness  of  the  larynx  and  trachea,  which 
Enger  demonstrated  by  careful  measurements  on  the  dissected 
body  of  a  deaf-mute,  and  the  dt'fective  development  of  the  velum 
palati  that  Mansfeld  observed  in  one- third  of  all  the  cases  he 
examined,  as  well  as  the  thick  tongue  that  lie  often  found,  are  all 
attributable  to  the  absence  of  the  articulating  movements. 

In  suuni  deaf-mutes  we  have  to  deal  with  a  coiiffenitul  or 
acquired  kUotisin  combined  with  the  denf-mutism.  Both  the 
affections  are  due  to  iviperfections  In  the  d^aelopmeni  uf  the 
brain,  or  to  di.se.dsts  of  that  orpan,  especially  affections  of  an 
inflammatory  nature.  Or  the  idiotism  is  due  to  a  cerebral  afftx'- 
tion,  which  is  complicated  by  a  disease  tf  the  internal  tar  that 
caused  the  deafness. 

The  di-af- mutes  arc  not  distributed'  equalhj  orer  the  earth. 
la  njoist  of  the  large  states  of  Europe  the  proportion  of  deaf- 
mutes  to  the  inhabitants  is  a  pretty  constant  one,  viz.,  1  to  1,580 
or  1,090.  In  some  of  the  smaller  states,  however,  the  proportion 
is  much  less  favorable  ;  in  Baden  it  is  1  to  659,  in  Switzerhand  1 
to  r)03.  This  is  probably  d<'pendent  on  the  cretin  is  tnns,  which  is 
endemic  in  Baden  and  Switzerland.  Deaf -mutism  is  most  infre- 
quent in  Belgium  and  Holland,  where  the  proportion  is  1  to2,Si6. 
In  general,  it  is  more  infrequerd  in  Jlat  than  in  mountainous 
countries  (Toynbee),  probably  only  because  cretinism  is  more 
common  in  tlie  latter.  Of  the  2,362  deaf-mutes  in  Bavaria  in  the 
year  IS'^S  (1 : 1,746),  the  majority  were  found  in  the  regions  where 


'  AruWv  filr  Heilkuni-le.   1S.')8.   S.  413. 

»  Canst.  Jahresber.  1871.  Bd.  11.  S.  490. 

>  Ainmon'B  Mouatsachr.  Bd.  IT.  H.  1.— Schmidt's  J&hrb.  Sappl.  Bd.  IIL  S  311 

*  Prager  ViertoljahMohrift.  1850.  3. 
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cretinism  occurs.  In  the  provinces  of  Piedmont  and  Savoy, 
which  contain  a  great  many  cretins,  the  proportion  of  deaf-iuutea 
in  tliH  year  1861  vpas  1  to  503  inhabitants  in  the  former,  and  1 
fo  44:^  in  the  latter ;  in  Hesse  Darmstadt,  wliich  has  many  cre- 
tins in  tlie  Odenwald,  the  proportion  iu  1861  was  1  to  829. 
These  exceedingly  iinfavoi-able  proportions  are  never  met  with 
in  regions  in  which  cretinism  is  not  endemic. 

Beaf-mutisra  is  vwri' frequently  met  with  in  the  country  than 
in  cities.  In  Bavaria  tlie  relative  pro:  '^  don  of  country  to  city 
cases  was  as  128  :  lOO.  Iu  Berlin  there  is  only  one  deaf-mute  for 
every  2,0(>0  inhabitants. 

In  the  sixth  decenninm  of  the  present  century,  the  mm,  total 
of  the  deqf-mvles  in  all  Europe,  with  the  exception  of  the  Turk- 
ish ]irovince8,  was  145,000.' 

The  affection  is  more  common,  in  males  than  in  females.  In 
Bavaria  the  excess  of  male  subjects  was  18  per  cent. 

It  is  a  remarkable  fact,  that  the  defect  is  incomparably  more 
frequent  among  Israelites  than  among  Christians.  In  Nassau, 
in  the  year  1804,  the  proportion  of  deaf-mutes  among  the  Catholics 
was  1  to  1,397,  among  the  Protestants  1  to  1,101,  and  among  the 
Jews  1  to  508  ;  in  the  department  of  Cologne,  in  1869,  the  propor- 
tion was  1  to  1,814  Catholics,  2,038  Protestants,  and  56(»  Jew3 
(Lent).  Of  KKi  deaf-mutes  in  Bavaria,  25  belonged  to  the  Catlio- 
lic,  29  to  the  Protestant,  and  46  to  the  Jewish  religion.  Lieb- 
reich,"  who  was  struck  by  the  frequent  occurrence  of  retinitis 
pigmentosa  among  deaf  mutes,  found  tliat  both  the  atfectiona 
were  most  frequently  met  with  in  Jewish  children,  and  that  the 
majority  of  these  childi'en  came  from  consanguineous  parents. 

The  French  investigators  in  particular,  and  more  especially 
Boudin,  have  laid  great  stress  on  the  eonsanyuinity  of  the  pa- 
Tents,  as  a  cause  of  congenital  deaf-mutism.  Boudin  ascribes 
28  per  cent,  of  the  cases,  and  English  statisticians  25-30  per 
cent.,  to  this  cause.  xVccording  to  Majer,  'i'i  out  of  1,0{K>  con- 
genital deaf-mutes  in  Bavaiia  are  the  progeny  of  marriages 
between  relatives. 


'  Betft  pabliahed  oampreheosive  statistics  of  tbe  deaf-matea  in  Europe,  in  the 
Deatache  Klinik  for  1857. 

»  Deutsche  Klinik.  1*  Feb.,  18«1. 
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Sereral  chQdren  in  the  tanie  family  are  often  afticte 
deaf-and-dambnesa.  Oat  of  I.dX)  families  that  containc 
and  domb  members,  Majer  counted  100  that  contained  i 
more.  Falk  telia  of  a  family  in  which  six,  and  of  anol 
which  five  of  the  children  were  deaf  and  domb.  He  aacril 
infliction  in  both  cases  to  alcoholism  on  the  part  of  the  : 
Scrange  to  aay.  the  intermarriage  c/  dtaf-muU*  rarely  k 
the  hereditary  tran*mi»*ion  of  the  inlirmity.  Aboat  one- 
of  the  deaf -mates  came  from  parents  who  had  relatives  tha 
similarly  affected  (Majer). 

The  inlirmity  is  met  with  by  Car  most  frequently  in  the 
elaiif^^  iPalk». 

Meningitis,  scarlet  fever,  typhus,  measles,  and  otitis  i 
are  the  acute  diieaiti  that  most  frequently  cause  des 
dambness  daring  childhood. 

Beaf-matism  is  often  associated  with  menial  vceakness. 
sixth  of  all  the  deaf-mutes  in  Bavaria  were  imbecile :  two 
were  possessed  of  good  capacity,  and  one-third  of  but 
Folly  78  per  cent,  could  be  taught  various  employments 
conling  to  Schmali.'  the  intelligent  deaf-mute  is  capable  oJ 
tausrht  to  speak  up  to  the  fifteenth  year  of  life. 

One  of  the  consequences  of  denf-matism  is  a  drfectite  d 
viriit  '/  t/if  t/fornx.  the  roice,  and  the  organs  cf  articu< 
The  slight  development  of  the  thorax  predisposes  to  puJm 
Cfii.*umpti'm,  which  very  often  carries  off  deaf-mutes  soo 
piili^rry.  MeissntT  prepareii  a  table  of  the  causes  of  dtratl 
pupils  nf  thf*  D«-af  and  Dumb  Asylum  at  Leipzig.  In  40  of 
th-  oaii*e  of  dKitU  was  satisfactorily  ascertained-  No  les 
32  of  th^-m  suoonnib«-\l  to  pnlmonary  or  laryngeal  tubercu 
all.  with  one  exception,  between  the  ages  of  12  and  3>«  yeai 

Dffr;7>ir,.*i.*.  Imp<>?tors  betray  themselves  readily  by  ( 
of  orthosiraphy  when  they  write.  f>:>r  all  deaf-mutes  writ 
p^rfe»n  c.">rTectn»^3  and  never  use  provincialisms.  Whei 
cann<>t  writ-^.  they  may  possibly  be  anmasked  by  means  i 
tnnins-fork.      Acrnated  by   the  f^-ar  of  betraying   them 

'  Karzr!  G-'i'chichte  an-i  Scatidtik  der  T*iih«nnwm»w-  tn«mvlri»Ti  and  des  Ta 
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the}'  may  deny  that  they  feel  the  vibrating  fork  when  it  is  placed 
between  the  teeth  or  held  over  the  vertfbne,  and  in  so  doing 
actually  divulge  their  imposture,  since  every  one  feels  the  vibra- 
tions in  these  situations  (Erhard). 


The  Education  of  Deaf-mutes. 

Even  in  the  sixteenth  and  seventeenth  centuries,  philanthro- 
pists of  different  nations  sought  by  instniction  in  language  to  tit 
deaf-mutes  for  intellectual  intercoui-se  with  their  fellow- beings, 
and  to  help  them  to  attain  a  happier  and  more  worthy  position 
in  society. 

The  Spanish  Benedictine  Pedro  de  Ponce  (1670),  the  English 
divine  John  Wallis  (16o3),  the  Swiss  jihysician  Johann  Conrad 
Amman  (1G92),  who  labored  for  a  long  time  in  Amsterdam,  and 
liually  the  Portuguese  Jew  Pareira  in  Hochelle  (1745),  have  won 
for  themselves  golden  names  in  the  Pantheon  of  the  benefactors 
of  the  human  race  by  their  efforts  in  this  direction.  The  Abbe 
Charles  Michel  de  TEpee'  (1771),  however,  was  the  first  who 
undertook  successfully  the  difficult  task  of  teaching  deaf-mutes 
to  speak.  To  this  task  he  devoted  his  entire  means  and  life.  His 
instructions,  however,  were  confined  to  the  writtpu  and  sign 
languages,  and  the  efforts  of  his  followers  in  France,  among 
■whom  we  will  only  mention  the  Abbe  Sicard,  were  directed  prin- 
cipally to  the  improvement  of  the  methods  of  teaching  required 
for  this  end. 

The  Saxon  schoolmaster,  Samuel  neinicke,'  inspired  by 
Amman's  celebrated  treatise,'  solved  with  wonderful  sagacity 
and  energy  the  most  difficult  problem  in  the  education  of  deaf- 
mutes  ;  he  taught  them  to  jM'oduce  not  onlj'  signs  and  written 
characters,  but  also  articulated,  spoken  words — he  really  made 
the  dwmJ)  speak.    His  method  of  instruction  was  called  the  Oer- 

'  lustractioii  des  aoards  et  muets  par  la  roie  des  aignes  m^fbodiques.  LL  Patia,  1771 
and  1774. 

'  H.  B.  Stoetmer :  Snmiiel  IJeiniekf,  Sein  Leben  tmd  Wirken.  Leipzig,  1870.  IIeinkk4 
•was  bora  in  1729,  and  died  in  ITOO. 

'  Siirdiu  loquens,  eeu  methodus,  c^ua,  qui  Burdus  est,  Icx^ui  discere  possit  Amstelod., 
169S,  Vi.     Tbe  treatise  was  trajaslated  into  German  twice. 


tucn.  ia  coaaaniisczBcskw  lo  the  Pr^nitk  aefbod.  vMck  is 
liie  prasefit  da j  ia  i^rSiesaJ  mte  ix  ^"r^-*^      Ib  sfitse  of 
ooi  ai;adC£  froai  a:  ficane  a«  ve£I  as  froa  afwoad.-  Hd 
afersL<:<l  fidks  b««A  £>eibe:all j  adopfed  ix  G<faEUij.  aad 

ocberg.  it  ias  bevA  br^^«c^t  so  a  am  <kisrre  c-f  peKfectioa. 
I:  i5  vCT>j««  aba:  u«r  G«fxax  BrO:«i  baf  rvo  imine 

1.  I:  i»  'XLj  T*icft  iLe  <(>af  parTsca  £a£  atasseicid  ik» 

lazf^afT.  :ias   Zk-  <»&  br  s&iti  lo  >»  cAZzvir  r^sssoccd. 
V  ;rl*i,    L":ial  xhrA  j:k-  i«  ^^abt-r  :<>  'aiyseneenitd.  ^jnnd  t^  m»a, 

£r»:  atc-^-xi^vd  ;^  sxsc-Iaihrsa^ 

TL-r  l^Licriicsice  i«  c-f  rr  o  kia«i< :  i.-i^il^t^.i^sl  aad  iskfd 

1    Tstr  i.%s<eiI<etX'tn^  aL&»  a:  ihir  jr>:«i?icG.'>a  aal  ojmi 

of  Si-:4j  drawn  £r:4m  ses^ocj  i3t;««iaiS!.  saw     Tki$  i»  aisa 

£»z.  ';  r  Xfdaatf  of  pa£:c«i±aR:$  az«i  iravia^s.  lasitf  bj  a 

wT-lTTrc  xzfi  «;•:£.<:&  w  :«ds>    A:  frsc  co-j  Ti>r  s-^pLes;  w 


irarcapRt  Ti»f  3ri!=i^  sir  jmtjaiigtet  imc  sir  nrrmrrt.'u-ittrt    ■'■■■  m^.     t^c: 


V  MJrtis.  net  ■>:a.T^.ssi-cipsi.  &^-    .ia.9ez.  ;a»  axauc  ^uipiisHC  3x  ss 
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tated  by  studying,  by  means  of  palpation,  the  movements  of  the 
thorax  and  the  vibrations  of  the  larynx  that  accompany  the 
act  of  8X)eaking.  By  slow  degrees  the  pupils  learn  to  combine 
properly  the  movements  of  respiration,  phonation,  and  articu- 
lation. 

The  intellectual  and  mechanical  instructions  are  carried  on  in 
this  way  up  to  a  certain  time  independently  of  one  another,  but 
the  intelligence  and  speech  nevertheless  react  upon  one  another, 
and  become  intimately  interwoven,  just  as  they  do  when  children 
possessed  of  the  faculty  of  hearing  aie  learning  to  sx)eak.  For 
instance,  a  seven-year-old  deaf-mute  in  Leipz^  had  learned  to 
write  very  nicely  after  six  months  of  instruction,  but  he  was 
still  unable  to  understand  what  he  had  written.  He  simply 
copied  the  written  questions  that  were  addressed  to  him  (Meiss- 
ner).  As  his  instruction  proceeded,  however,  he  began  to  under- 
stand the  written  words. 

The  readiness  of  speech  which  the  deaf-mutes  attain  is  more 
or  less  perfect,  according  to  their  intellectual  and  mecliauical 
proficiency.  It  depends  also  on  the  degree  of  deafness,  which 
may  be  complete  or  partial,  on  the  more  or  less  perfect  forma- 
tion of  the  organs  of  speech,  and  on  the  age  at  which  they 
entered  the  asylum.  Their  speech  always  lacks  harmony  of 
sound  and  accentuation,  for  the  production  of  which  the  posses- 
sion of  the  faculty  of  hearing  is  absolutely  essential.  It  is 
always  monotonous,  spelling,  hard,  barking  and  too  loud. 
Mansfeld '  has  studied  closely  the  defects  which  mark  the  speech 
of  deaf-mutes.  They  are  due  partly  to  the  loss  of  hearing,  partly 
to  the  defective  condition  of  the  organs  of  phonation  and  artic- 
ulation, and  naturally  vary  in  accordance  with  the  nature  of 
these  lesions.  He  distinguishes  two  varieties  of  defective  speech, 
parapJwnia  and  mogilalia.  1.  Par  aphonia.  The  voice  is 
unpleasant,  rough,  and  even  hoarse,  and  sometimes  changes 
suddenly  from  bass  to  treble  {jp.  pitberum) ;  or  it  is  whistling  and 
hissing  {p.  sibilans).  2.  Mogilalia.  The  deaf-mute  often  finds 
it  difficult  to  pronounce  certain  sounds,  particularly  r  and  k 
(jtratUismus).    He  frequently  changes  the  hard  into  soft  con- 

'  Amnum'$  MonatMchr.  Bd.  II.  Heft  1. 
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sonants,  uses  s  instead  of  g,  c  instead  of  t,  d  instead  of  k,  I 
instead  of  r,  etc. 

The  written  productions  of  the  deaf-mute  are  remarkable  Ion 
their  correct  orilioffraphy^  which  may  contrast  very  strikinply 
with  the  want  of  skill  shown  in  the  construction  of  the  seiH 
tences. 

Von  Froriep  '  has  compiled  a  short  summary  of  the  perform- 
ances of  deaf-mutes,  from  which  we  can  form  an  opinion  as  toi 
the  extent  to  which  theu-  intellectual  development  can  be  pushed, 
by  education.  He  found  among  them  a  few  painters,  engravei* 
on  copper  and  mechanicians,  one  mathematician,  several  writers^ 
two  poets  (Pelissier  and  Chatelain),  and  even  one  musician  {\W 
son  of  General  Gazan).  The  musician  wrote  a  treatise  on  the 
production  and  differences  of  the  tones — a  companion  to  th« 
treatise  of  the  blind  Saunderson  on  colors. 

We  have  already  mentioned  the  fact  that  many  deaf  persons, 
or,  to  speak  more  correctly,  many  persons  who  are  bard  of  hear- 
ing, and  others  whose  bones  still  conduct  sounds,  are  able  to 
perceive  tone-vibrations,  and  revel  in  musicaJ feelings. 

The  sense  of  touch  sometimes  attains  an  exceptional  and 
almost  incredible  delicacy  in  deaf-mutes.  Pfingsten,'  the  Dh-ec- 
tor  of  the  Deaf  and  Dumb  Asylum  in  Schleswig,  tells  of  a  deaf 
and  dumb  girl  who  could  understand  almost  everything  that 
was  said  by  watching  the  month  of  the  speaker,  and  who  con- 
versed in  the  darkness  of  night  with  the  servant-girl,  who  slept 
in  the  room  with  her.  Pfingsten  states  that  he  at  first  refused  to 
believe  this.  He  became  convinced,  however,  when  he  found  that 
she  could  understand  what  was  said  by  the  servant  with  averted 
face,  provided  she  were  allowed  to  lay  her  hand  on  the  bare 
breast  of  the  speaker.  On  the  other  hand,  the  sensitiveness  of 
deaf-mutes  to  pahifvl  impressions  seems  to  be  less  than  that  of 
persons  who  can  hear  (Itard). 

CoTiibined  congenUal  deafness  and  blindness  is,  as  a  rale, 
due  to  arrested  development  of  the  brain  or  to  hydrocephahis, 
and  is  accompanied  by  idiocy,  paralysis,  and  incurable  dumb- 


'  Neue  Notuen,  etc.     Weimar,  1845.  Bd.  XXXIII.  St.  5.  S.  72. 

'  SchmaU,  Kune  Geschichte  und  Statutik,  etc.   S.  20. 
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ness.  Children  affected  in  this  way  nsually  die  early.'  When 
the  deepness  and  blindness  are  acquired  during  childhood,  the 
patient  is  incapable  of  learning  the  spoken  language,  bnt  can 
still  learn  the  written  and  sign  languages,  as  is  evident  from  the 
history  of  Lanra  Bridgeman,  which  was  recounted  in  Chapter 
XrV.  Great  intellectual  capacity  and  a  sense  of  touch  which  is 
capable  of  the  most  delicate  and  perfect  development,  are  essen- 
tial in  such  a  case  for  successful  instruction.* — The  combination 
of  deaf -mutism  with  blindness  does  not  seem  to  be  very  rare, 
since  out  of  2,100  deaf-mutes  in  Sweden,  in  the  year  1840,  90  were 
at  the  same  time  blind.' 

■  Compue  ^eM,  Ann.  d'Ooulist.  Lin.  Mai  et  Jain.  1865. 

*  Compare,  Erinnerangen  eines  Blindgeborenen,  nebat  Bildangag^esohiohto  der  beiden 
Taabatnmmblinden  Laoia  Bridgeman  und  Edoard  Meyster.  Naoh  den  fianzosiachen 
and  engliaohen  Originalberidhten  dea  P.  A.  Dufau,  8.  O.  Hone,  and  H.  ERnel,  by  J, 
O.  Knie.  Biealan,  1862.  8. 

*  /.  SchmaiM,  Ueber  die  Taubstammen  and  Que  Bildnng.  2.  Anfl.  Dresden  nnd 
Leipsig.  1848.  S.  611. 
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